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A PETROLEUM MOTOR TRICYCLE. seat. The speed of the motor is regulated by a]handles actuating the front wheels, which move on 


A motor suitable for propelling a light road vehicle, | throttle valve lever, shown at one side, and over-heat- 
to carry a single passenger or two or more passengers, | ing is prevented by water circulating through a radi- 
and which shall be light in weight, inexpensive to con-| ating tank over the driving wheel. The tank is of 3144 
struct and operate, and not liable to get out of order| gallons capacity, but with a very large proportionate | whole of the framing and the engine rods are made of 
in the hands of unskilled persons, has long been sought! surface. Steering is effected by a pair of rocking! oval steel tubing. The weight of the machine is 280 
for. Theinventors of this country, pounds. The arrangement of the 
as well as those of France, Germa- parts is such that the motor is very 
ny, England, and other nations, compact, and it is said to be readily 
have brought forward many plans and easily started, the electric igni- 
and combinations of devices de- tion not introducing any difficulty. 
signed to satisfy the above require- + a 
ments, but in no case has a suffi- The Great Siberian Railway. 
cient measure of success been at- The great Siberian railway, 
tained to lead to any general adop- which will more closely connect 
tion of such means of locomotion. Europe with the teeming millions 
With the more extended use of bicy- of China, Japan, and Eastern Asia, 
cles and tricycles, which have be- will be commenced this spring. The 
come so popular within the last total length of the line will be 4,810 
twenty years, efforts have been spe- mniles, and the cost about thirty-two 
cially directed to the adaptation of inillions sterling. In case perma- 
a motor to the propulsion of a ve- nent bridges are built over the im- 
hicle of this description, the illus- mense rivers Obi, Yenesei, Lena, 
trations herewith representing the etc., the outlay will be still greater. 
latest work of one English inventor The commercial and political im- 
in this direction, Mr. Edward But- portance of this undertaking is: 
ler, of Greenwich, England. greater than most people suppose. 

In this machine one gallon of pe- It will not only help to open out 
troleui or benzolene ‘is designed to the immense resources of Southern 
furnish sufficient power to accom- Siberia, but will enable Russia to 
plish a run of forty miles, at a speed compete more successfully for the 
of from three to ten miles per hour. Japanese and Chinese carrying and 
At each side is a motor cylinder import trade. Goods that are now 
whose pistons operate in the four- sent by sea to Europe will ten years 
stroke cycle, that is, one stroke hence be carried overland into Ku- 
draws in the air and oil vapor, rope, and a good deal of the Chi- 
another stroke compresses the nese carrying trade will go into the 
charge, which is exploded at the hands of Russia. A large portion of 
third stroke, and exhausted on the the railway will run through mil- 
fourth. The pistons operate a crank lions of acres of the finest virgin soil, 
shaft carried by the rear or driving over immense rivers, in primeval 
wheel bearings, the hub of this forests which have never been cut, 
wheel at one side inclosing a spe- and through countries abounding 
cially devised epicyclic gear by in mineral and vegetable wealth. 
which the motion of the shaft is When the line is ready it will be 
communicated to the driving wheel possible to work the rich gold, sil- 
axle in the ratio of six toone. The ver, iron, copper, and plumbago 
shaft also earries a fly wheel, mount- mines of Eastern Siberia, which 
ed to be as close as possible tothe have hardly yet been touched in 
spokes of the driving wheel. The consequence of the scarcity of labor 
motor cylinders are each controlled and the absence of machinery. The 
by a balanced rotating valve, and rich and fertile regions of the Amoor 
both eylinders are supplied with and Usuri, which boast of a climate 
explosive mixture by drawing air as fine as that of France, will then 
through an inspirator situated over be open to colonists, and also mil- 
an oil reservoir containing a supply : : : lions of acres of land which are at 
of benzolene, or asimilar petroleum z : aa the present moment almost unpop- 
product. A valve regulates the oil THE PETROLEUM MOTOR TRICYCLE IN OPERATION. ulated. By means of this railway 
feed, and the mixture of Russia will be able to 
air and oil spray formed convert Vladivostock 
in the atomizer is vola- into a great naval and 
tilized before distribu- military station like Se- 
tion to the cylinders. vastopol, and, if neces-. 
The compressed charges sary, pour several hun- 
are alternately ignited dred thousand troops on 
by an induced current the Chinese frontier in 
of electricity passing less than three weeks’ 
across terminals fixed time. And last, and not 
in the cylinder covers, least, among the bene- 
the current being gene- fits which will averue to 
rated by a small single- mankind through this 
fluid battery under the undertaking, will bethe 
seat. Stopping and possibility of visiting 
starting is effected by Chinaor Japan in about 
raising and lowering the a fortnight from Cen- 
driving wheel from the tral Europe, with all 
ground by a foot lever, that comfort that is at- 
the weight of this por- tached to railway trav- 
tion of the machine be- eling in Russia.—Z70m 
ing then thrown upon a Correspondent in 
sinall caster wheels. In Public Opinion. 
one of the views the ——___4—____. 
driving wheel is shown IMPURE or second- 
raised ready for start- grade paper pulp mixed 
ing, when the crank with fuller’s earth 
shaft is set inmotion by [| == Se SS : : SSS —> makes an excellent 
a handle before the lagging for steam 


driver mounts to his A PETROLEUM MOTOR TRICYCLE TQ RUN FORTY MILES WITH ONE GALLON OF OIL, pipes. 


separate pivots, and the brake is applied to both of 
these wheels by a foot lever. 
The diameter of the wheels is 32 inches, and the 
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LOOKING FOR EMPLOYMENT. 

There are in the United States, in this year 1891, 
five hundred thousand seekers for work—a half mil- 
lion people, of both sexes and all ages, looking for em- 
ployment in gainful occupations—and only 460,000 
places to be filled. This is the computation of Hon. 
Carroll D. Wright, United States Commissioner of 
Labor, and formerly for many years superintendent of 
labor statistics for the State of Massachusetts, an 
authority than whom there is none higher in this 
branch of investigation. The figures are based upon 
actua] returns, from the census and other sources, of 
the total number of persons employed at different 
periods, and the increase of the population, showing 
an average percentage added yearly to the number of 
persons engaged in all occupations. That is, to keep 
up the integrity of the work of the country—to keep 
it up to its full average standard of progression, and 
fill up the places naturally made vacant—460,000 new 
places will have to be filled, while the increase of the 
population shows that there will, in natural order, be 
500,000 applicants for these places, without counting, 
in either case, ‘‘the great army of unemployed which 
through all ages has hung upon the outskirts of civil- 
ization.” These figures are arrived at, not only by the 
ordinary process of division over a decade of years, 
but by separate calculations based on the death rate 
and other elements. 

What, then, is the duty of the boy or young man, 
impelled by a praiseworthy ambition, or forced by 
necessity, to seek occupation whereby he may rise in 
the world, or at least make sure of a comfortable main- 
tenance? It is evident from the bare statement of the 
case that the problem will be, as it ever has been, a 
most serious one for a large proportion of the seekers 
for work. But there are other elements to be taken 
into the calculation. The figures given include women 
and children engaged as well as men, and, according 
to the census of 1880, the employed in all occupations 
were 85 per cent male and 15 per cent female. In the 
different kinds of work, agriculture employed 44°10 per 
cent of the laborers, professional and personal service 
requifed 23°43 per cent, trade and transportation 10°41 
per cent, and manufacturing, mining, and mechanical 
industries 22 06 per cent. It will be seen, therefore, 
that there is not only a great diversity of employments 
offered to the upcoming seekers for work—a wide range 
of industries, to which new additions are being daily 
made—but that the computation includes all probable 
candidates for work from the young of both sexes. 

In a competition that is so general, among competi- 
tors urged by motives of every degree of forcefulness, 
it can hardly be said that there is any inexorable law 
which decrees that only the most fit shall survive. It 
may well be, nevertheless, that the manner of survival, 
the degree of success obtained by each, will, as a rule, 
be determined according as the competitors are most 
fit for the places they are moving forward to fill. The 
world is full of people not lacking in a certain degree 
of willingness to work, or in general intelligence and 
ability, but who yet appear to find the greatest diffi- 
culty in obtaining permanent employment. The 
trouble with most of them is that they have no special 
fitness for any particular kind of work, and this is 
what employers of labor are every where seeking, with 
a degree of particularity never before so marked as at 
present. In all the new industries so constantly aris- 
ing, expertness in the lines out of which these indus- 
tries are developing is a vital necessity, or the pro- 
posed new departure is almost certain to be a fore- 
doomed failure; and in all the old industries the di- 
vision of labor has been carried to the minutest detail, 
to obtain the greatest perfection in the work and the 
utmost economy of production. General intelligence is 
an excellent qualification, a mind disciplined to per- 
ceive things luminously and reason logically is of high 
abstract value, but in trying to obtain employment 
the question will be, What can you do? It does 
not so much matter what line of business or avocation 
one chooses, but the doing of more and better work 
therein than another matters everything. The hum 
blerthe em ployment, entered into with the right spirit, 
the more rapid as well as the more certain will be the 
advancement. The foundations are thus deeply laid, 
which, with energy and right direction, wil! never fail 
to support a solid growth. 

Weare constantly in receipt of letters asking advice 
for young men wishing to start in life in some trade or 
profession, but who are unwilling to do that which lies 
before and all around them at their hands. In most 
such cases it is impossible to give anything but the 
most general opinion, as the personal equation forms 
so large a factor in the problem, but there is no placein 
this country where one cannot put his hands to some- 
thing. Do what you can, whether it is to your fancy 
or not—anything in preference to remaining idle—and 
make it the stepping stone for something better. Train- 
ing, skill, special knowledge, are only acquired by 
hard work, but the resolution which fails before a 
humble task not to one’s liking is hardly to be counted 
upon to meet the more exacting calls of a higher re- 
sponsibility, and those who are wanting in the energy 
to do, and do earnestly, what is before them, would pro- 
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bably be found very illy fitted for the higher places 
they would like if the latter could be had simply for 
the asking. 


Miscellaneous Notes. 


Smokeless powder and the results of its use in the 
battles of the future are being much discussed by mili- 
tary men. An enemy not concealed behind works 
will, there is reason to believe, be under considerable 
disadvantage with no smoke to cover him. Especially 
is this likely to be the case now that the quick-firing 
heavy gun has been perfected. During the tests re- 
cently made at the Colt factory at Hartford the newly 
improved Driggs-Schroder rapid-fire gun sent a quick 
succession of eight-pound projectiles with unerring aim 
ata target four miles away. With the advance of cav- 
alry not covered by the smoke of infantry fire till at 
least near to striking distance, the quick-fire gun is 
likely to do some terrible work, if not to make such 
cavalry advances altogether impracticable. Troops 
operating in the smoke of their own guns can often see 
across a field to the enemy while he cannot see them, 
as we can often see out of an enveloping fog bank 
which those at a distance cannot penetrate. Thusitis 
a serious question whether the use of smokeless powder 
by an enemy would not incline to his disadvantage, 
his adversary meantime being protected by a film of 
smoke. 

The modern warship has powerful engines, but she 
cannot make speed, that is to say, for any distance. 
Compared with her engine possibilities, her coal-carry- 
ing capacity is ludicrously small. The fact is notorious 
on the other side of the water, and we have had 
recently abundant proof of it. This will account for 
the untiring efforts of the British Admiralty to secure 
a means of feeding petroleum or petroleum refuse to 
marine furnaces. This type of fuel, it has been found, 
though requiring quite as much room as the present 
coal bunkers, will drive the ship at least twice the dis- 
tance, and it ishoped to make it yield three times 
as much engine-driving energy as its displacement of 
coal. Another highly important attribute of oil fuel is 
that it requires few stokers, and being to a large ex- 
tent an automatic feeder, high temperatures could be 
maintained in furnace and boiler rooms, to the great 
advantage of steam making and yet without danger to 
life. 

Considerable success is said to be attending a series 
of tests now being made in the navy with a new elec- 
trical code of night signals. Heretofore signals have 
been transmitted at night by passing a white light 
to the right and left over a fixed red light, the letters 
being formed by various combinations of the figures 1 
and 2, the first being represented by the right hand 
and the second by the left hand movement. Unless 
the reader of such signals is at right angles to the line on 
which they are made, there is some confusion. In the 
present three incandescent lights are employed, red, 
white, and green, the same being each of 16-candle 
power and fitted in a vertical line ona jackstay. An 
ordinary telegraph key is used to showor shut them 
off, following the Morse system. The green light means 
a dash, the red a dot, the white for a space, and all 
three for the end of a word. For day signaling the 
ordinary wigwag system of two flags,a black to show 
against the sky and a white against the land, will be 
retained. 

: 2 ei eS 
Anti-Fouling Lacquer for Ships? Bottoms, 

The United States Navy Department at Washing- 
ton has recently received from a lacquer manu- 
facturer of Tokio, Japan, two plates of iron and steel 
respectively, each four. feet square and covered with 
three coats of anti-corrosive and three coats of 
anti-fouling lacquers. These plates have been sub- 
merged in tidewater at the New York navy yard, 
where they will remain for three months. It is said 
that the Japanese navy has met with success in the 
use of lacquer as a protection to the hull of an iron 
ship, instead of paint, and an official recently returned 
reports very favorably on the subject. He is said to 
have seen a vessel on which it had been used, and 
whose bottom had not been cleaned in nine months, 
while ‘‘ the lacquer was perfectly smooth and unbrok- 
en, and had afforded complete protection to the metal.” 
The result of the tests of these plates will be awaited 
with much interest. 

—————>+ o> oe ———____———— 

ONLY one year ago 90 per cent of the total trade of the 
Spanish Americas was controlled by European coun- 
tries. They still have 80 per cent of it, but they are 
fast losing their hold and the United States is edging 
in. The best evidence of this is that half of the intelli- 
gent people of Mexico are studying English, while 
many of our people are studying Spanish. Americans 
are starting stores and even factories in Mexico right 
along, and with wise legislation to help us we will soon 
have that trade under our control. The Spanish 
edition of the SCIENTIFIC AMERICAN is an excellent 
medium through which merchants and manufacturers 
of every kind of goods can reach the best class of busi- 
ness people among the Spanish-speaking people of 
South America, Cuba, and Mexico. 
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Monolithic Construction. 

The buildings of the Stanford University at Palo 
Alto, California, have attracted wide attention by 
reason of their novelty, being modeled after the low, 
adobe, tile roof, mission buildings of the Spanish- 
American period. They are of stone, massive and 
necessarily expensive, though of great durability. 

A new and striking departure is to be made in the 
construction of the museum, which, next to the me- 
morial chapel, will be the most important edifice on 
the grounds; this building, some 300 feet in length 
and 50 in width, with two wings, will be three stories 
in height, and the entire structure from foundation up 
—waills, floors, and roof—is to be of concrete and twisted 
iron ; the whole edifice to be moulded into a single 
monolithic structure, without seam, break, or joint. 

The floors and roof will not be as massive as might 
be supposed, though possessed of great supporting 
strength. The bars of twisted iron, embedded in the 
mass of concrete, are immovably held at every point 
by the enveloping material, and thus impart their own 
tensile strength to the concrete, which obviates the 
necessity for great thickness or heavy weight, espe- 
cially since itis found that bars of iron subjected to 
cold twisting gain largely in tensile strength by the 
process. 

As with most simple but ingenious devices, the natu- 
ral inquiry is, Why was not this mode of construction 
thought of before, permitting, as it does, the use of 
concrete where great tensile strength is required ? 

In the Academy of Sciences, San Francisco, these 
floors have projections over the central area of three 
feet or more, sustaining a railing and passageway for 
visitors, with no support beyond that of the embedded 
twisted bars. 

There would seem to be no good reason why this 
method should not be widely used for fireproof build- 
ings. The cost is found to be less than that of brick 
with steel beams, while the security and durability of 
concrete structures—if -properly built—admit of no 
doubt. 

nnn ait dh din 
Grate Areas. 

There is no doubt that at the present time we are 
passing through a transition stage in all that relates 
to the burning of coal in locomotives. This change 
was introduced with the adoption of the extended 
front end with its straight, open stack. The abolition 
of cones and nettings above the exhaust nozzles al- 
lowed the use of larger openings and a slower draught 
upon the fire. The use in many cases of the Belpaire 
style of box above the frames, with its large grate 
area, has further increased the proportion of grate 


area to cylinder volume, and decreased corresponding- | 


ly the depth of fire which was carried. 

There are several points involved in the most eco- 
nomical and successful use of ordinary soft coals under 
these new conditions which are often not sufficiently 
considered. The first of these is the depth of fire 
that can be carried. Comparatively recent writers 
have commented upon the relative depth of fire that 
should be carried for hard and soft coal. It was form- 
erly generally conceded that hard coal was best fired 
when from 6 to 15 inches in depth, while a soft fire 
should be carried at a depth of from 15 to 24 inches. 
This relation might be, and probably was, proper in 
the days of sharp exhausts, but with the softer blast 
now used it would be impossible to get a sufficient 
amount of air through the fire, and a thinner fire is 
consequently necessary. It is also a question whether 
we have got as far in the direction of a soft exhaust as 
we shall soon. Experiments with the compound en- 
gines already built seem to show that a better average 
performance as regards evaporation can be got with 
the slower blast which comes from the low pressure 
cylinders than with the sharper blast of the ordinary 
engine. : 

Another feature, to which more attention should be 
paid, is the area of air passages through the grates. 
The fact is too often lost sight of that the grate is merely 
a vehicle for carrying the fuel, and not the essential 
feature in the actual combustion. The object should be 
to have as little of it as can be done without letting the 
fire drop through, which latter condition has the double 
disadvantage of making large openings for bodies of 
cold air to pass through, and by filling up the ash pan 
allowing the grates to burn out. Smaller and more 
numerous openings between the fingers of the grates 
would obviate this difficulty. By having as free an air 
current as possible, with the openings approaching the 
neighborhood of 50 per cent of the total grate area, we 
can work with the slowest possible draught and a light 
fire. In fact, a light fire must accompany a slow 
draught to make any air pass through the . coals. 
Another advantage from the slow draught is that with 
it the temperature immediately above the grates will 
not be as high, and there will be less danger of the 
formation of clinkers, which are so troublesome in 
sticking the grates. This lower temperature at the 
grates will make no difference in the temperature of the 
burning gases driven from the top of the coal. Another 
advantage from the slow draught is that the products 
of combustion passing through the tubes will give up 


a greater portion of their heat, and a higher evapora- 
tion per pound of coal will be reached. 

The ratio of grate surface to cylinder volume is one 
that will be larger under these new conditions. We 
have seen iu the past, upon one road, and in engines 
of different classes built at the same time, grate areas 
varying from 44 to 744 feet to the cubic foot of cylin- 
der capacity. The larger figure will be nearer that 
required in the future. 

One direction in which we may have improvement 
in working our engines is in the character of coal used. 
Soft coal crushed into pieces of uniform size, well 
screened, gives much better results upon a fire than 
when broken by the fireman. It is of the right size to 
burn well, is free from either dust, large lumps, or im- 
purities, and while allowing a thin fire, the air is di- 
vided into minute streams while passing through the 
burning fuel, so that the highest result is obtained. 
This crushing can be done at a small expense, and 
there is a good market for the increased proportion of 
slack or nut coal caused by such treatment.—Ratlway 


Mechanic. 
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Electricity a Factor in Capital, 


‘““No enterprise in the world.” said a well known 
electrician, ‘‘has increased within the last few years as 
rapidly as the business of electric lighting. The 
amount of money invested in electric light plants in 
this country to-day is $120,000,000, and it was only 
eleven years ago, you remember, that the light was 
first perfected. From the few lamps burned by Edi- 
son at Menlo Park, in 1879, there have grown into pres- 
ent use at least 125,000 arc lights and 1,700,000 incan- 
descent lights.” 

One of the most noticeable results of this remarkable 
growth, says Electric Power, is the increase in the price 
of platinum. Here is an incandescent lamp. You see 
the short strip of wire attached to the copper con- 
ductor just at the top of the globe. Well, that is pla- 
tinum. Itconnects the carbonized loop, and is one of 
the absolutely indispensable features of the lamp, 
because it expands at the same temperature and in 
the same proportion as the glass globe. There have 
been agood many experiments for the purpose of de- 
termining a substitute for platinum, but none has 
been found, the experiments resulting in each in- 
stance in the unequal expansion of the metal and the 
glass, and the consequent breaking of the globe. Un- 
fortunately, every lamp requires a strip of this 
metal. I say ‘‘unfortunately ” because it has come to 
be extremely valuable,.and the mines are not pro- 
ductive. Moreover, they are situated in the Ural 
Mountains and are practically inaccessible. Asa re- 
sult of this increasing demand and diminishing supply, 
the price of platinum has advanced tremendously; it is 
now almost as valuable as gold. Five years ago the 
metal was seldom used in this country, being employed 
only in the evaporating stills for the concentration of 
sulphuric acid and in the manufacture of jewelry. It 
was then to be bought in the market for $3 and $5 an 
ounce. A year ago it advanced to $8 an ounce, six 
months ago it had increased to $14,and I see by one 
of the trade journals that itis now gone up to $20, 
which is only a few cents less than to-day’s gold quo- 
tation. 

Platinum gets its name from the Spaniards. As 
early as the sixteenth century it appears to have been 
noticed that the gold ore in the Spanish mines of 
Darien included grains of a white metal endowed with 
the qualities of a noble metal, and yet distinctly dif- 
ferent from silver. Its exportation to Europe was 
prohibited, because the Spanish government found 
that it might easily be used in the adulteration of gold. 
For this reason it did not find its way to Europe until 
the middle of the last century, when it was known as 
‘*platina del Pinto ”"—the little silver from the River 
Pinto. Since its remarkable chemical properties were 
established in 1780, it has been discovered in New 
Granada, San Domingo, California, Borneo, and in 
portions of Canada. But the richest deposits are those 
in the Ural Mountains, where the metal was discover- 
ed in 1823, and where it has been successfully mined 
by the Russians since 1828. 

a 
A Large Export of Heavy Machinery. 

The Gates Iron Works, of 50 South Clinton Street, 
Chicago, builders of rock and ore breaking machinery, 
recently shipped to Australia eight large rock and ore 
breakers having acapacity equal to 9,000 tons output 
per day. Four of these breakers go to the Broken 
Hill mine, one of the most extensive mines in the world. 
Upward of $5,000,000 was paid by this mine in di- 
vidends last year, and it is claimed that upward of 
four million tons of ore are now in sight. The other 
four breakers go to the government of New South 
Wales, where they will be used in producing rock bal- 
last, etc., along the lines of railroad, which are there 
owned and operated by the government. As illustrat- 
ing how easily commercial transactions are carried on 
with the Antipodes, it is suggestive that in less than 
sixty days from the time this order was placed by 
eable, the eight car loads of machinery were on dock 
in Sydney. 
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Opals in Washington. 

A discovery of opals has recently been made near 
Moscow, in the State of Washington, close to the Idaho 
line. A number of the gems have been brought to this 
city and cut, showing a more brilliant play of colors 
than those obtained from Mexico. They are whiter 
and without the yellowish tinge of the Mexican gems. 
Some of them appear to be harlequin opals, on which 
the patches of color are made angular and variously 
tinted but evenly distributed. Others show deep green 
flashes of color, like those called lechosos by the Mexi- 
cans. One, a very large specimen, has been examined 
by a very skillful lapidary, and other competent 
parties, who are of opinion that it was the largest and 
most valuable precious opal in the rough that has been 
brought to this city. 

The recent find was made in a wheat field where 
men were digging a well, and at a depth of four feet 
they came upon this deposit. Specimens have been 
shown to us by Melville Attwood of this city. Speci- 
mens of basalt wacke, the inclosing rock or matrix of 
the opal, came with the gems. Mr. Attwood has pre- 
pared a section of the matrix for microscopic examina- 
tion, by which he identified the substance. 

No special work has been done on the claim this win- 
ter, owing to the snow, so that the extent of the de- 
positisunknown. Some of the gems are quite large 
and pure ; and, in fact, all of them are of very good 
quality and quite handsome, excelling in beauty and 
luster those from Mexico. 

Mort of the opals come from Hungary, Honduras, 
Mexico, and Queensland. Those from Hungary are the 
finest and most valuable. The Honduras mines are 
little worked, and the opals seldom reach the market. 
The opals of Mexico are well known throughout the 
world, although they do not rank in value or durabil- 
ity with those from Hungary. 

It is not generally known that there are several 
places in the United States where opals have been 
found, most of them, however, small, colorless, and of 
little value as gems. Mr. G. F. Kunz, gem expert of 
Tiffany & Co., New York, in his recently published 
work on *‘Gemsand Precious Stones,’ speaks of opal 
showing a brilliant play of rainbow colors, either of the 
noble or fine opal variety, having been observed in the 
United States only, near John Day River, Crook 
County, Oregon. The specimen found there is trans- 
parent, grayish-white in color, with red, green, and 
yellow flames. The play of colors equals in beauty any 
Mexican material, and it is the first opal found in the 
United States that exhibits color. 

Mr. Kunz says that this strikingly resembles and has 
the absorptive properties of tabasheer, the variety of 
opal which is formed in the joints of the bamboo and 
which is used in India for medicinal purposes. ‘‘ Un- 
doubtedly,” he says, ‘‘ better material of the same 
kind exists where this is found.” 

A beautiful fire opal without any opalescence occurs 
in a small vein about one-fourth inch thick and two 
inches square from Washington Co., Ga. Common 
opal in small masses of greenish and yellowish white 
color, with vitreous luster, are found at Cornwall, Pa., ° 
also at Aguas Calientes, Gibson Gulch, Idaho Springs, 
Colorado, of a brownish color. 

Professor William P. Blake, in his catalogue of Cali- 
fornia minerals (1866), wrote of arich white variety of 
opal found at Mokelumne Hill, Calaveras Co., Cal., 
and on Stockton Hill, Chile gulch, opals were found in 
a thin stratum of red gravel at a depth of 345 feet. 
These stones were thought to have a market value, 
but really had none. A milky white variety similar to 
these and without fire is found 30 miles south of Mt. 
Diablo, Contra Costa Co., also in the foothills of the 
Sierra at the Four Creeks. 

Nothing however with the opalescent luster and fire 
of these Washington opals has, as far as we are in- 
formed, been found before in the United States. As 
to the extent of the deposit, that is yet to be deter- 
mined. 

Opalis a native amorphous hydrated silica, the same 
mineral as quartz with the addition of six or seven per 
cent of water. It is never found in a crystallized form, 
occurring in masses having a conchoidal fracture. It 
has a vitreous luster, sometimes inclining to resinous 
or pearly, and white, green, yellow-brown or gray color, 
according to the foreign substances present. Hard- 
ness, 5°5-6°5 ; specific gravity, 1°9-2°3. 

The varieties of opal are distinguished according to 
their color and other physical properties. Precious or 
noble opal, like the Washington, is generally white or 
colorless and exhibits a rich play of colors—green, red, 
blue and yellow, of various shades. When large and 
exhibiting its iridescence in perfection, it is a very 
valuable gem. Fire opal is a transperent opal col- 
ored hyacinth red to honey and wine yellow by fer- 
ric oxide ; occurs at Zimapan, in Mexico. The common 
opal is of various colors, but without iridescence. The 
formation of opals is due tothe solubility of amorphous 
silica in water, especially in hot water, containing car- 
bonic acid, the silica being dissolved out by spring 
waters from decomposed silicates and deposited under 
favorable circumstances in a state wore or less ap- 
proaching to purity.—Min. and Sci. Press. 
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AN IMPROVED TELEPHONE. 

The illustration represents a telephone designed to 
transmit a great volume of sound over long distances, 
and in which the transmitter is not liable to derange- 
ment. It has been patented by Mr. Eloy Noriega, box 
516, city of Mexico, Mexico. The transmitter, shown 
in Fig. 2, has a diaphragin inclosedin an elastic band, 
annular carbon electrodes being placed upon screws 
passed through the diaphragm, one of these electrodes 
being movable upon the screws, while the other is 
fixed, and vibrates with the screws as they are moved 
back and forth by the diaphragm. A cylindrical car- 
bon block is supported by a metallic stud to project 
loosely within the annular electrodes toward the dia- 
phragm, the rear end of thestud having a threaded en- 
gagement with an insulating piece in the back of the 
diaphragm cell. One branch of a double conducting 
cord is connected with one of the screws through the 
diaphragm, and the other branch is connected with 
the stud. In the receiver, shown in Fig. 3, the mouth- 
piece has a laminated diaphragin formed of a number 
of thin sheets of iron. The poles of a polarized magnet 
are inserted in the diaghragm cell to within a short 
distance of the diaphragm, and the bobbins attached 
to the poles of the magnet are connected in series and 
their terminals connected with the binding posts pro- 
jecting from the cell. Within the box, shown in Fig. 
1, is a polarized vibrating bell of the usual description, 
and a magneto-electric machine for operating the call 
bells. In the cover of the box is an induction coil, the 
primary wire of which and the electrodes of the trans- 
mitter are in the circuit of the battery, oneterminal of 
the secondary wire connecting through the hinge of the 
box with the ground wire, and the other terminal be- 
ing connected electrically with one of the binding posts 
on the top of the box. In one side of the box is pivoted 
an angled lever forming a support for the receiver, the 


NORIEGA’S TELEPHONE, 


inner arm of the lever being connected with a spiral 
spring, electrically connected through a stud with one 
terminal of the induction coil, while in the path of the 
inner arm of the lever isa contact point, electrically 
connected with the transmitter. One terminal of the 
tinagnet of the polarized bell is connected with the 
ground wire and the other terminal is connected elec- 
trically with one terminal of the magneto machine, the 
remaining terminal of which is connected with the line 
wire. In using this telephone, sounds uttered in the 
mouthpiece of the transmitter, causing the diaphragm 
to vibrate, vary the contact of the annular carbon elec- 
trodes and the cylindrical electrode, and correspond- 
ingly vary the current in the circuit. The electrodes 
are made of binoxide of manganese, graphite, tar, sul- 
phur, and water, formed in moulds and subjected toa 
strong pressure, the mass then being heated to a high 
temperature, in a manner similar to that followed in 
vulcanizing rubber. 
—___@ + 0 + 
The Famous Death Valley, Cal. 

Several correspondents have called our attention to 
an error in the SCIENTIFIC AMERICAN of January 17, 
by which this desert region was located in Colorado 
instead of California. The name refers to one of 
several sections near each other, whose exact delimita- 
tions have not yet been marked upon the government 
maps, but which comprise some of the most unpromis- 
ing Jands to be found anywhere. What is known as 
Death Valley, and the Amargosa Desert and ‘‘sink” 
of the Ainargosa River, are in Inyo and San Bernar- 
dino Counties, southeastern California, these desert 
regions also extending into Nevada, in the neighbor- 
hood of the Ralston, Mohave and Colorado deserts. 
For many hundreds of square miles there are only 
isolated farming spots, the valleys being mostly sandy 
desert wastes, generally terminating in an alkaline flat. 
According to the government survey of 1871, ‘tthe 
eastern slope of the Telescope Range makes an exceed- 
ingly abrupt descent of fully 10,000 feet into Death 
Valley, the area due east from Telescope Peak being 
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below sea level.” The information which will be af- 
forded by a complete survey of this region, such as is 
now on foot, will be looked for with mucn interest. 


The Greatest of Copper Mines. 


President Agassiz, of the Calumet and Hecla Mining 
Company, has made the statement that, in his opinion, 
the mine of which he is the chief officer can be con- 
tinued in existence for a period of forty years at an 
annual production of about double its present output. 
At the end of that time it may be assumed that the 
supply of ore upon which it depends will have been 
exhausted. Looked at from the present standpoint, 
it may seem that an output of double the present 
volume would be a fair and ample average of the pro- 
bable future production ; but when one takes into ac- 
count the enormous increase that has been made in 
the use of copper, and the probable extension of that 
increase, due not only to the growth in population, 
but the introduction of new electrical devices of all 
kinds, the estimate made by President Agassiz of 
what the future yield of his mine will be seems alow 
one. We are inclined to believe that unless great 
changes occur, the Calumet and Hecla mine in the 
year 1900 will be found producing three or four times 
as much copper asin the year 1890. This will of 
course cut down the possible life of the wine, assuming 
the correctness of President Agassiz’s estimates, and 
thus although large returns will be paid in the inter- 
val, we should say that in twenty-five-years from this 
time there would be very little life left in this great 
mining property. The Calumet. and Hecla has paid 
$34,500,000 in dividends.— Boston Herald. 

a 
The Electrical Treatment of Wine. 

For some time past a small 8 horse power experi- 
mental plant, due to M. De Meritens, has been in ope- 
ration at the Bercy works of MM. Pollet, where M. De 
Meritens’ wethod of treating wine by electricity has 
been exhaustively tested and pronounced satisfactory 
by competent authorities. The dynamo employed is a 
25 volt alternator, having a frequency of 116. The wine 
to be treated by electricity with a view of increasing its 
‘*keeping” qualities is passed through a sivall tube 
containing a series of silver disks connected to the 
poles of the alternator. ‘The wine as it flows through 
the tube is thus traversed by a rapidly alternating 
current, which it is supposed destroys the ferments. 
The experimental plant is capable of treating 22 gallons 
of wine per hour. The process has been tried on wines 
of all kinds, and the results have been most marked 
with the light Algerian wines, whose bad ‘‘ keeping ” 
qualities have hitherto prevented their exportation. 

fe 
Locks Used on United States Mail Pouches. 

“Tt is a very risky thing nowadays for a mail agent 
to interfere with the lock on the mail pouches iu his 
care,” said Assistant Postmaster Gayler to a Wo7ld re- 
porter, as he handied a burnished copper lock which 
lay upon his desk. ‘‘This lock makes it practically 
impossible for any interference to go undiscovered. Ex- 
amine this lock, and vou will see that each time you 
turn the key, the register moves up one number. I 
lock it on the number 1,234. Now youunlock it. See, 
the number is now 1,235. And you cannot get it back 
to the first number, do what you way. All our locks be- 
gin at 1 and stop at 9,999, giving them a life of service 
of thirty-three years. When the last number is reached 
the lock will not work any more unless it is sent back 
to the factory and ‘upset.’ This fact was unknown 
to the route agent who ran between Altoonaand Har- 
risburg in 1881, when the lock was first adopted by the 
government. He had no difficulty in procuring a key 
to open the lock, and figured that he could manage to 
go through the contents of his pouch, and by the use 
of a turning lathe, which he tookin the car with him, 
he could soon send the numbers flying till he would 
get back to the number charged against him on leav- 
ing the post office at Harrisburg. It was mail lock No. 
102, registered out on No. 23. After going through 
the contents of the pouch and getting a good swag he 
placed his lock in the lathe and commenced to turn. It 
didn’t take very long to make 9,000 revolutions on the 
lathe, but when the lock refused to go past 9,999 the 
fellow got frightened and, throwing his booty down 
on the floor of the car, he jumped off and took to the 
woods. This was a warning to others, and we scarcely 
ever hear of any attempts to tackle this lock. It is 
the best kind of a protection against so-called honest 
fellows who don’t wind stealing a few hundred if they 
risk nothing—fellows who are in positions of trust. 
It simply keeps watch, and if one of the men acts dis- 
honestly, itjust tellson him. That’s all. But it tells 
every time and can’t be bribed.” 

—_———S Oo 
A Huge Gold Nugget. 

At arecent meeting of the Geological Society, Lon- 
don, a model of the largest gold nugget yet found in 
Western Australia, Known as the ‘‘ Little Hero,” weigh- 
ing 330 oz. 8 dwt., found at Shaw’s Fall, 200 miles 
from Roebourne and 80 froin Nullagine, at a depth of 
eight inches, was exhibited by Mr. Harry Page Wood- 
ward, F.G.8. 
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AN INEXPENSIVE BROOM HOLDER. 

A simple form of broom holder, which may be readily 
moved from one place to another, and hung upona 
vertical] support where desired, is shown in the illustra- 
tion, and has been patented by Mr. J. H. Allison, of 
New Vienna, Ohio. It is preferably formed of a single 
piece of galvanized wire, or wire coated with any suit 
able non-oxidizable material, bent to form supporting 
limbs wherein the head of the broom may be seated, 
the middle portion of the piece of wire resting upon the 
face of a bracket board, while its end portions are 
formed into return curves 
having each an eye for the 
reception of ascrew. The 
holder is thus readily se- 
cured to the bracket board, 


ALLISON’S BROOM HOLDER. 


a hole in which permits the board to be readily hung 
upon a screw or nail in the wall. 
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A SPINDLE SUPPORT AND DRIVING DEVICE. 

According to the device shown in the illustration the 
spindles are supported to be conveniently operated by 
a belt traveling across the frame of the machine, 
means being provided for waintaining a uniform ten- 
sion on the bolsters and spindles. It is a patented 
invention of Mr. Joseph Duffy, No. 48 Wayne Ave- 
nue, Paterson, N. J. Figure 2 is a partial plan view, 
showing how the bolsters and spindles are mounted 
with reference to the belt, and Figure 1 is a bro- 
ken vertical section, showing the construction of the 
bolster and the spindles mounted in it. The bolster 
has a horizontal body portion, with vertical arms 
atits outer ends in which are mounted the spindles, 
the extremne lower ends of the spindles being formed 
into pivots resting in sockets in the bolster arms. 
Fixed centrally to the under side of the bolster is a de- 
pending trunnion, turning in suitable bearings in the 
rail of the spinning frame, a depending portion of the 
trunnion carrying a spiral spring pressing upward 
against the bearing to give the necessary tension to the 
bolster. Upon the upper side of the bolster is a boss, 
having a suitable cover, and with a vertical bore com- 
wunicating through a horizontal bore with recesses in 
the vertical arms in which the spindles are mounted, 
whereby oil may be supplied to lubricate the lower 
bearings of the spindles. Fixed to thespindles are hol- 
low whirls fitting over the upper ends of the vertical 
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arms of the bolster, the lower ends of the whirls having 
lateral flanges adapted to support a belt, by which the 
whirls and spindles are rotated. The spindles are so ar- 
ranged in the frame that the belt will press firmly against 
the whirls, and motion will thence be transmitted to 
the spindles, the oscillating of the trunnion causing an 
even pressure to be brought upon both whirls of a bol- 
ster, thereby imparting the saine speed to each spindle 
and the same twist to the yarns. This device is also 
designed to double the capacity of each pulley, as, by 
means of the oscillating bolster, each pulley drives 
eight spindles, each of which bears with an even pres- 
sure upon the belt, thereby imparting an even twist to 
all the yarns spun. 
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The ‘Potato Cure.” 

Readers may remember the article which went the 
rounds of the various medical journals about a year 
ago, which highly extolled the virtues of potatoes as a 
remedy in cases where foreign bodies had been taken 
into the stomach. The explanation of this lay in the 
fact that the potato leaves a large residue in the intes- 
tine which passes on and increases the amount of feces 
to a considerable extent ; the foreign body is enveloped 
in this, and any sharp corners or angles which it may 
possess are kept from injuring the delicate mucous 
membrane of the stomach and intestines. To accom- 
plish this end large quantities of the vegetable must 
be eaten, and potatoes are given in every conceivable 
form, fluids being avoided as much as possible. The 
foreign body thus passes out without injury to the ali- 
mentary canal. At the time this remedy was brought 
to general notice several cases of recovery by its use 
were also noted. As the idea appears to be a very sen- 
sible one, we take occasion to abstract from the report 
of a case, remarkable in some respects, which was re- 
cently published in the Medical Record. 

The case is reported by Dr. Edward Pisko, of New 
York, and is that of a child not quite one year old, who 
had swallowed a screw one inch inlength. The screw 
passed on into the stomach, and did not seem to be 
giving much trouble when the patient was first seen. 
To avoid both a laparotomy and the danger of intesti- 
nal perforation, the aid of the potato was invoked, in 
spite of the tender age of the patient and the fact that 
it bad just been weaned from the breast. Potatoes 
were given in every form, and white bread dipped in 
milk, but no fluids. The child continued well, and on 
the fifth day, after the administration of a slight laxa- 
tive, the screw was passed enveloped in feces. There 
was no apparent injury to the stomach, and no intesti- 
nal catarrh, and the child’s general health remained 
unaffected. The interesting features of the case are 
the brilliant success of a most unassuming remedy and 
the fact that the patient was so young, and scarcely 
weaned. 

Pisko also relates the following case, which he saw 
in Albert’s surgical clinic at Vienna: 

A boy et. 6 years, who, two years previously, had 
swallowed a nail, which at that time was removed by 
gastrotomy, was brought there again with anail (6 cen- 
timeters long) in his stomach. This time the ‘ potato 
cure,” which had been introduced in the meantime, 
was used, with the result that on the ninth day the 
nail made its appearance per vias naturales. 

It would seem that we are not yet acquainted with 
all the possibilities of the luscious tuber, since it even 
bears off the palm from laparotomy.— Weekly Medical 
Review. 

0 
Death Rates of the World’s Largest Cities, 


Following are the vital statistics for a number of the 
principal cities of the world, compiled to December, 
1890: 


AMERICAN. 
Estimated Annual 
Present Death Rate 
Population. per 1,000. 
NGW?Y ORK 5. seigictatete cde tielis hebtre sseienie 1,655,598 22°22 
Baltimore}. ves cues Sees et cteneee 455,427 19°31 
BOStOMy 165 cise vice Sisicy Leisieslaviale se spies Se 446,507 23°64 
BrOOkly D3 3c oceen isistege eect ieiesaean ees 853,985 22°41 
Chica go:2 svc: elses ianeeae steseet oe 1,100,000 16°93 
District of Columbia (Washington). ...... 250,000 2 ae 
New Orleans...............ccce cece eee 254,000 48:48 
Philadelphia . 0... 0... .c eee eee ee ee 1,064,277 18:97 
San Francisco.. ......... cee. eee sense eee 300,000 20°23 
St Woulsecc esc ee ead ta eaaieeecees 460,000 15°02 
FOREIGN. 
LONG ON: 2.655.223 jecetngcisieretieisie, «4 scicte sey ed 6 4,421,661 211 
Liverpool. so. fe sed Acneaeceaseegeec oe 613,463 21°9 
Birmingham... .........ccee ewes eevee eee 461,865 18°5 
Manchester. 5.seict isc oes sisisiclos ces soca" 379,437 272 
GlasQOW oid es stises wages. Sekt's Peeisaeeets 530,208 22°4 
Dablinicc 3 nese: Sees ce ceesese cece 353,082 25°5 
Copenhagen .. .....cc-ccceccseves . coves 307,000 207 
Christiania. ...56.clre ces ates cease 143,300 20°7 
Stockholm)... Fences [eieseaa coatseeeees 236,350 18°0 
St. Petersburg..............eeceee ceceees 924,466 24-7 
Amsterdam ............ .ccceceeeeeees eee 403,083 19°2 
Rotserdam).. o!nas. fi ieletsasewactes cee 197,723 18°6 
ADUWORD ie sei) Sie eas sae tes coate esos 232,418 26°1 
Brussels fc Seis ceaesatcmcs es scares eas 182,275 25°7 
Paris: 2jcc sche. Pee oN b ssa Seow tae watts 2,260,945 2461 
ROMER sas pe aseticeis eMac ine see woe ates 393,496 239 
VENICE ace cere “isos ca tas chee tei Sereanane 156,515 315 
Berlinnicntaicade ce. elaine ve tecdenien's 1,575,485 U1 
Mi Dich se: oi iieiiste cis caccisinee dues tees 298,000 302 
Prague: 23 2isgiss eesie vena heels > ceies 314,425 21°99 
Viena ais A sactceded sane cia sietiee ee es 822,176 230 
Buda-Pesth'y. cs /cletws Suet ace cotecees’ 442,787 aja 
BOMOWy sy 5c5-cer Vas ater ened da paecelus 173,196 19°%8 
Calcutta cia ses cence cite cbatewe asst seen 433,219 215 
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—Fire and Water. 
NN 
Estimated Population for 1900. 
The estimate of the population of the United States 
for the year 1900, by Hon. Carroll D. Wright, superin- 
tendent of the Department of Labor, gives as the ap- 


PORTABLE PARLOR FOUNTAIN AND FLOWER STAND. 

The annexed engraving, taken from the Vienna 
Gewerbe Zeitung, illustrates a fountain consisting prin- 
cipally of two equal sized basins, each containing a 
spraying nozzle and an outlet pipe, the spraying noz- 
zles being connected by two rubber pipes with the out- 
let pipes, as plainly shown in the sectional view. 


PORTABLE PARLOR FOUNTAIN AND FLOWER STAND. 


The basins are supported on suitable holders con- 
nected with each other by parallel levers fulerumed on 
the flower stand. A weight is adapted to be hung on 
the lower end of the holder containing the empty basin 
to counterbalance and to hold the filled basin in an 
uppermost position. The water flows from the filled 
upper basin through the outlet pipe to the spraying 
nozzle of the lower basin, and is projected quite a dis- 
tance up into the air, to fall back and gradually fill the 
lower basin. When this is accomplished, the upper 
basin has run empty and the counterbalancing weight 
is now hung on the holder of the empty upper basin 
so as to change the position of the levers, and conse- 
quently the basins ; that is, the filled basin assumes an 
uppermost position, while the empty one swings down- 
ward. The water now flows from the upper basin to 


' cies grew fiercer and louder. 


Subterranean Fires. 


Some idea of the terror of volcanoes may be gathered 
from an account of an eruption in one of the Hawaiian 
islands, as graphically described in the London Budget, 
when the crater was filled from five hundred to six 
hundred feet deep with molten lava, the immense 
weight of which broke through a subterranean pas- 
sage of twenty-seven miles and reached the sea, forty 
miles distant, in two days, flowing for three weeks and 
heating the water twenty miles distant. 

Rocks melted like wax in its path; forests crackled 
and blazed before its fervent heat; the works of man 
were to it but as a scroll in the flames. 

Imagine Niagara’s stream, above the brink of the 
falls, with its dashing, whirling, madly raging waters, 
hurrying on to their plunge, instantaneously converted 
into fire—a gory-hued river of fused minerals ; volumes 
of hissing steam arising ; smoke curling upward from 
ten thousand vents, which give utterance to many 
deep-toned mutterings and sullen, confined clamorings: 
gases detonating and shrieking as they burst from 
their hot prison house ; the heavens lurid with flames ; 
the atmosphere dark and oppressive; the horizon 
murky with vapors and gleaming with the reflected 
contest. 

Such was the scene as the fiery cataract, leaping a 
precipice of fifty feet, poured its flood upon the ocean. 
The old line of coast, a mass of compact, indurated 
lava, whitened, cracked and fell. The waters recoiled 
and sent forth a tempest of spray ; they foamed and 
lashed around and over the melted rock, they boiled 
with white heat, and the roar of the conflicting agen- 
The reports of the ex- 
ploding gases were distinctly heard twenty-five miles 
distant, and were likened to a whole broadside of 


‘heavy artillery. Streaks of the intensest light glanced 


like lightning in all directions; the outskirts of the 
burning lava as it fell, cooled by the shock, were 
shivered into millions of fragments and scattered by 
the strong wind in sparkling showers far into the 
country. Six weeks later at, the base of the hills the 
water continued scalding hot and sent forth clouds of 
steam at every wash of the waves. 
a 
A New Industry for Sunderland, England. 

The negotiations which have been taking place for 
some time past between the River Wear commissioners 
and the Anglo-American Oil Company have at length 
been brought to a satisfactory conclusion, and, before 
long, a new and very extensive industry will be estab- 
lished in Sunderland. The Anglo-American Oil Com- 
pany is one of the largest concerns in this country or 
America. It owns large oil wells in Pennsylvania, 
besides a fleet of specially constructed steamers for the 
conveyance of oil across the Atlantic. The company 
intends to erect works at Hendon, near Sunderland, 


== | covering about two acres of ground, which will com- 


A CURIOUS TOMBSTONE. 


the spraying nozzle of the lower empty basin, and is 
sprayed to accumulate in this basin. 

It takes about one hour’s time to empty a basin con- 
taining about one-half gallon of water, the opening of 


proximate figures 76,639,854. This is the result of a| the spraying nozzle being one-half millimeter in size. 


careful consideration of the estimates made by several 
other reliable individuals, the known rates of increase, 
and the various circumstances that bear upon the 
growth of population. 


[ Replace: and one again filled with fresh water. 


In case the water gets dirty, the basins can be readily 
removed from their holders and emptied, cleaned, and 


T. G. H. 
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4 prise three or four tanks resembling gasometers in 
_|appearance, for the reception of the oil. 
|| will be pumped from their own ships, as they arrive in 


The liquid 


the docks, to the tanks referred to, and thence dis- 


‘| patched to all parts of the kingdom. This is an entirely 
')| new industry in the port of Sunderland, and capable of 


assuming large proportions.—London Times. 
—__— 0 oe 
A CURIOUS TOMBSTONE, 


The inhabitants of the sleepy village of Wilmette, 


,| Ill., were astonished not very long ago to find an enor- 
| mous elm tree standing in the middle of their principal 


street. It had been moved along the highroad, and 
was being conveyed to Graceland Cemetery, where it 


_| was to be planted over the grave of Mr. J. H. Lathrop, 


of Chicago. A rather romantic story is told about the 
reason for the transportation of so large a tree. It 
was said that while Mr. Lathrop and a friend were out 
shooting about two years ago, they stopped to take 
lunch under the spreading limbs of an enormous elm. 
They stood adwiring the tree, and finally entered intoa 
compact that upon the death of either, the tree was to 
be transplanted to the grave of the deceased at the ex- 
pense of the survivor. Unfortunately, there is no 
reason to believe that there is any truth in the story, 
as Mr. Lathrop was not a sportsman. He knew the 
tree, took a fancy to it, and made up his mind that he 
would be buried under its branches. To that end he 
provided a fund of $10,000 in his will for the removal 
of the tree from the forest where it stood to the ceme- 
tery, a distance of twelve miles. At the time when the 
photograph which we publish was taken, the tree had 
been moved five miles without accident, save the sad 
fate which met one of the laborers, who was crushed 
to death beneath it. A force of thirteen men is em- 
ployed, and the expense of removal so far has been 
$2,000. 

A hole has been chiseled through the tree about ten 
feet from the ground, and through this has been passed 
a steel bar, which projects far enough on either side 
to bear upon the heavy timber braces which support 
the tree in an upright position. Wire guy ropes are 
attached to staples driven in the limbs which serve 
as a further support. The roots are carefully wrapped 
up to protect them from freezing. The tree is aboué 
%5 feet high and 7 feet. in circumference. 
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Pasteur’s Treatment for Rabies. 

Considerable discussion has been had among medical 
men, at home and abroad, as to Pasteur’s preventive 
method for hydrophobia, it being alleged as highly 
probable that in many instances patients have under- 
gone treatment when the dog which had inflicted the 
bite was quite healthy, or, at least, not suffering from 
rabies. But Dr. Tomkins, medical officer of health, 
Leicester, England, relates in the Lancet the following 
record of three cases treated at the Pasteur Institute 
last year, which places beyond all doubt that the ani- 
mal, at the time of inflicting the injuries, was suffering 
from rabies : 

On January 8, 1890, a stray dog came into the 
borough of Leicester from the adjoining suburbs, and 
on its way bit two school children, a boy and a girl, on 
the face and hands, the wounds upon each of the 
children’s faces being of a very extensive, lacerated 
character. This occurred outside the borough bounda- 
ries, and almost at the same time it bit also a small 
terrier dog. Continuing its course into the town, it 
bit a young man severely on the hand, and shortly 
after this it was killed. The patients were seen by 
medical men and the wounds cauterized, but not until 
after the lapse of some little time. In one case nearly 
an hour elapsed. I saw all the patients on the follow- 
ing day, and, with the assistance of Mr. Fraser, the 
veterinary inspector to the corporation, made a post 
mortem examination of the dog. The pathological ap- 
pearances to the naked eye were practically nz2, but 
the stomach contained some pieces of straw and other 
debris. The cord and medulla were removed. 

On Saturday, the 11th, I took the three patients to 
Paris (taking with me the cord removed from the dog), 
and on Sunday morning they were seen by M. Pasteur, 
and treatment commenced in the usual manner. From 
the cord several rabbits were inoculated, and before 
the end of a week these succumbed to what M. Pasteur 
declared to be rabies. The man was kept under treat- 
ment fourteen days, but the two children, owing tothe 
severity of the wounds, were kept for twenty-five days 
before being sent home. The small terrier bitten by 
the dog was kept by me under close observation shut 
up, away from all other animals, and on the fifteenth 
day from being bitten it began to show signs of indis- 
position (having in the interval been apparently in 
good health), which soon declared itself as undoubtedly 
rabies, and the animal succumbed on the third day 
from the first onset of the symptoms. Being kept se- 
eluded and alone, it showed but few signs of excite- 
ment, but crawled about, refusing to eat or respond 
when called to, paralysis of the lower jaw and hind 
limbs soon supervening. It should be noted that the 
wound on its hind leg was but a small one, not larger 
than a threepenny piece, and at the ‘time of its death 
was healed. 

Here, then, we have indisputable evidence that the 
animal which bit these three patients was suffering 
from rabies, and the probabilities are, seeing how easily 
the second dog was infected, that at least one or other 
of the three would have developed symptoms of hydro- 
phobia if the treatment for prevention had not been 
adopted. As more than twelve months have now 
elapsed since the occurrence, and all of them remain in 
good health, we may conclude they have now quite es- 
caped from any untoward consequences. 

a 
New Signals for Our Cruisers. 

The new French system of signaling at night at sea 
was put on the cruiser Chicago before she sailed, for 
experiment during her cruise this winter. Ten lamps 
hang vertically from a backstay ; a keyboard having 
sixty-two different characters, letters, and signals gov- 
erns the lamps, and in this way the combinations are 
made. This system of signaling is at present used in 
the French and German navies. Various other systems 
are being experimented with by American officers to 
find one which is best. The present system on Ameri- 
can vessels, according to the New York Tribune, con- 
sists of three 16 candle power electric lights—one red, 
one green, and one white—which hang vertically on a 
jackstay, several feet apart. The Morse code of signals 
is used, and an ordinary telegraph key does the work 
of flashing or shutting off the light. The green light 
indicates a dash, the red light a dot, and by flashing 
the \lights in this way signals may be sent over a dis- 
tance, depending upon the clearness of the night, but 
not usually over three miles. Experiments are also 
being made with the electric search light. The plan is 
to throw the light overhead, making dashes and dots 
against the sky, so that a whole fleet could read them 
for many miles around. 

rt 
Bombay Water Works. 

A huge dam has been designed to inclose the water- 
shed of the valley which drains into the sea south of 
Bombay. It is two miles long, 118 feet in height and 
103 feet wide at the base. The roadway on the top is 
to be twenty-four feet in width, and the stonework will 
cost half a million sterling. The lake of water which 
this dam will imprison will be eight square miles in 
area, Twelve thousand Hindoos trained to this spe- 
cial work are employed on the dam. 


Stickstoffwasserstofisaure. 


At a recent meeting of the New York Academy of 
Sciences, Dr. H.C. Bolton spoke briefly on the remark- 
able addition to chemical knowledge recently made 
by Prof. Th. Curtius, of Kiel, viz., a new strong acid 
called in German “stickstoffwasserstoffsiure ”— in 
English hydrazotc acid—having the formula 


N 
HNs; or, HN Ul 


Curtius obtained it in several ways, the most conve- 
nient method being by converting hippurylhydrazin 
into nitrosohippurylhydrazin, and decomposing the 


latter with alkali. o 
oO 
N 
a: 


C.HsCONHCH.CO. 
Nitrosohippurylhydrazin. 

N 

=C.H,CONHCH,COOH+HN—* | 

Hippuric acid. NN 


ea 

The new acid is a gas, having a frightful suffocating 
odor, irritating the mucous membrane and producing 
headache. It is very soluble in water, yielding a 
strong acid solution, like hydrochloric acid. This solu 
tion dissolves iron, zinc, copper, aluminum, and mag- 
nesium, with liberation of hydrogen and formation of 
nitrides of the metals. With salts of silver and mer- 
cury white precipitates are formed resembling chlorides 
of these metals, but the silver compound is not black- 
ened by light; the mercurous, copper, and ferrous salts 
are explosive. 

Advantage is taken of the insolublesilver salt to pre- 
pare the acid in a pure state; boiled with dilute sul- 
phuric acid it yields hydrazoic acid. An aqueous solu- 
tion containing 27 per cent of the gas is much heavier 
than water, and sinks to the bottom of the vessel into 
which it is poured. The solution yields white clouds 
with ammonia, just like hydrochloric acid. Prof. Cur- 
tius plans to build up an entire new series of nitrogen 
compounds of greatest interest to the chemical world. 

Dr. Bolton spoke of the great importance of the dis- 
covery of the new strong acid from industrial, analyti- 
cal, and physiological points of view. 

+0 or 
Poisoned by Hothouse Flowers. 

The poisoning of several greenhouse workmen by 

contact with some greenhouse plant was noticed in 


our columns the other day. The name of the plant. 


was not mentioned, but we suppose it must have been 
the Chinese primrose, that is technically known as 
Primula obconica. This primrose is one of the most 
beautiful of the genus, and it is now in full bloom in 
our conservatories and offered for sale in the florists’ 
shops. Its poisonous character is well known to ex- 
perienced florists. After handling it they are apt to 
be affected with an inflammation of the skin of the 
hands and arms, and often of the face, of an eczema- 
tous type. 

This lovely little plant is a native of central China, 
where it was first discovered by Mr. Maries, a botani- 
val collector, who sent seeds of it to England. Plants 
raised from these seeds bloomed for the first time in 
Europe in September, 1880. In the following year it 
was figured and described in the Botanical Magazine, 
and three years later a colored plate of it appeared in 
the Garden newspaper. It created a sensation in Eu- 
ropean gardening circles, and on account of its easy 
growth, neat habit, and winter blooming nature, and 
the great profusion and beauty of its blossoms, it has 
found much favor with English and Continental 
florists. 

As it seeded and multiplied very freely, it soon found 
its way to this country, where, till two years ago, it 
was a reigning favorite both in private and commer- 
cial gardens. When its poisonous nature, however, 
became generally known, its popularity received a de- 
cided check ; but it isfsuch a beautiful little plant that 
even now cultivators dislike to give it up altogether. 

The whole plant, leaves, petioles, and flower stems, is 
covered more or less thickly with jointed hairs, and it 
is supposed that these hairs cause the poisonous irrita- 
tion by breaking off and entering the skin of the hand. 
But all who touch the plant are not poisoned by it. 
We know of workmen who can handle it with abso- 
lute impunity at any time, while others are always sus- 
ceptible to its evil influence. The back of the hands, 
between the fingers, and the bare arms are the parts 
affected; the hard palm of the hand escapes uninjured. 
The face and eyes of some workmen are algo poisoned 
by it, although these parts never touch the plants. 
One person whom we know of can handle the leaves 
without any smarting pain, such as the stinging of a 
nettle, and no pricking as if a cactus hair had pene- 
trated the skin ; but after an hour or two the itching 
begins, and lasts more or less for several days. In fact, 
the effect upon the skin presents a good deal the ap- 
pearance of parsnip poisoning, but it is never so viru- 
lent or so lasting as that caused by poison ivy. 

The explanation that was given that “‘ the only way 
in which one could account for the poison was that 
Paris green and some other powders that are used in 
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the hothouses to kill vermin must have adhered to the 
flowers after they were cut,” is quite unsatisfactory. 
Paris green is not used, we believe, as an insecticide in 
greenhouses. Tobacco, either in the form of powder 
or vapor, or smoke, is employed to destroy aphides and 
thrips, but tobacco is harmless to the skin. Sulphur is 
used against red spider and mildew, but it is harmless 
to the hands. 

Pyrethrum powder, known also as Dalmatian insect 
powder or buhach powder, is employed more or less, 
but it is not injurious to touch or taste; only in 
breathing when it is suspended in the atmosphere is it 
hurtful. Other insecticides than these are seldom em- 
ployed by the busy florists who supply the cut flowers 
for the New York market.—VW. Y. Sun. 

—_—--40- 
The Earth’s Interior. 

One of the most interesting questions relating to the 
earth considered as a planet is that of its interior con- 
stitution. Observations made in deep mines and bor- 
ings indicate that the temperature increases as we go 
downward at the average rate of one degree Fahren- 
heit for every fifty-five feet of descent, so that if this 
rate of increase continued, the temperature at the 
depth of a mile would be more than one hundred de- 
grees higher than at the surface, and, at the depth of 
forty miles, would be so high that everything, inelud- 
ing the metals, would be in a fluid condition. This 
view of the condition of the earth’s interior has been 
adopted by many, who hold that the crust of the earth 
on which we dwell is like a shell surrounding the 
molten interior. But calculations based upon the tidal 
effects that the attraction of the sun and moon would 
have upon a globe with a liquid interior have led Sir 
William Thomson and others to assert that sucha 
condition is impossible, and that the interior of the 
earth must be solid and exceedingly rigid to its very 
center. To the objections that the phenomena of vol- 
canoes contradict the assumption of a solid interior it 
is replied that unquestionably the heat is very great 
deep beneath the surface, and that reservoirs of molten 
rock exist under volcanic districts, but that taking the 
earth’s interior as a whole the pressure is so great that 
the tendency to liquefaction caused by the heat is 
overbalanced thereby. The whole question, however, 
is yet an open one. According to the nebular hypothe- 
sis, which assumes that the bodies of the solar system 
once existed in a nebulous form and by gradual con- 
densation and loss of heat have attained their present 
condition, it is probable that the earth is still slowly 
cooling off, and that, as we see it, it represents an inter- 
mediate stage between the hot vaporous globe of a 
planet like Jupiter and the cold and barren moon. If 
we accept this theory—and it is yearly gaining strength 
—then the habitable period in the earth’s career ap- 
pears to be but one chapter in its varied history. 
When it was yet molten and vaporous it could not 
support life, but it shed light like a star. Now it pos- 
sesses a cool and solid crust on which innumerable 
tribes and species of animal and vegetable life swarm 
and flourish. Anon it will become cold and inert, its 
waters and its atmosphere retreating into its interior, 
and with them the life that depends upon their pres- 
ence will disappear. ‘This possible cause of the cessa- 
tion of the life-supporting energies of the earth, it will 
be observed, is independent of the withdrawal of the 
light and heat of the sun, an ultimate catastrophe to 
which we have heretofore referred.—Prof. Garret P. 
Serviss, in the Chautauquan for February. 

0 
Electrical Street Car Propulsion. 

Weareinformed by Mr. D. H. Bates, vice-president 
and general manager of the Accumulator Company, 
that a contract has been made for the equipment of the 
new G Street branch of railroad, Washington, D. C., 
with six storage battery cars. This railway company 
was one of the first street car roads in the United 
States to adopt electricity as a means of propelling its 
cars, and the Thomson-Houston system of trolley wires 
was installed there several years ago. Congress, how- 
ever, will not permit the railway company to erect any 
more trolley poles, particularly in the heart of the city, 
and this storage battery system has been adopted. 

The Edco system is the invention of Mr. W. W. Gris- 
com, the president of the Electro Dynamic Company, 
of Philadelphia, the initials of which title serve to form 
the word ‘‘ Edeo.”” The cars are being manufactured 
by the J. G. Brill Company, of Philadelphia, and will 
be lighted by electricity, equipped with the Edcosystem 
of motors and geuring, the gearing running in oil, with 
dust-tight covers for motors,and with a number of 
“ 23 M” type accumulators, designed to give an aver- 
age speed of 8 miles an hour and a maximum speed, 
when desired, of 15 miles an hour. 

———————— $+ 
Biches of Oregon. 

There is a tract of forest trees in Southern Oregon, 
embracing about 16,000 square miles, which, if cut and 
sold at $10 per 1,000 feet, would pay our national debt 
twice over. It is estimated that the amount of mer- 
chantable timber standing amounts to 400,000,000,000 
feet.—Oregonian. 
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Smokeless Powder Formula—a Correction. 
To the Editor of the Scientific American: 

In the SCIENTIFIC AMERICAN of January 10I read 
this chemical formula for the composition of the smoke- 
less powder: 10 C;sHs’ONOs) + 9 C.H,O2 OH(ONO;),, 
forming the products, 58 CO+ 26 CO; + 61 H.0 + 48N. 
Mol. W. = 4538. Now, I suppose there is some mis- 
take in that. 

1st. 26 COs should be 26 CO:, and then the Mol. W. 
will be 4538. No gas COs exists I believe, but CO, is 
common. 

2d. C;sHs(ONO.) is meant, I suppose, for nitro-glyce- 
rine, which is C;sHa«(ONOsz)s, or CsHs(NOs)s. 

The other compound, C.H,0..0H(ONO:)s, may be 
the binitro cellulose, or a mixture of the three, thus: 
2 C.H:0.(NOs)s, trinitro cellulose ; 3 CsH:O2.OH(NOs)a, 
binitro cellulose ; 3C.H,O,(OH).(NOs), mononitro cellu- 
lose ; could be resumed in 9 C.H;O2.OH(NOs)2. There- 
fore it seems to me that the formula should be written 
thus : 10 CsHs(ONOsz)s + 9 C.H:0..0H(ONOs)s, with a 
Mol. W. of 4538. The decomposition products are 58 CO 
+ 26 CO, + 61 H.O + 48 N. 

Pror. C. H. JOURDAN. 

Seton Hall College, South Orange, N. J. 


Indexing Notes and Queries, 
To the Editor of the Scientific American: 

In the issue for January 10, under query No. 2689, a 
subscriber asks how he may be able to index the 
‘* Notes and Queries.” As I, too, regard them as highly 
valuable, it has been for some time wy custom to in- 
dex them. For anumber of years I have beenin the 
habit of indexing all my periodicals as well as the 
books which I have read, from the principle that it 
seems a waste of time to read, in general, what is not 
of permanent value and may not be wanted again for 
future reference. 

As the method which 1 have employed has proved 
satisfactory, and is simple and cheap as well, I give it 
for the benefit of other readers. It is somewhat more 
detailed than the one suggested in the reply to the 
query, 

Procure three-quire blank books of conveuient size, 
with record ruling. Cut the margins for the letters of 
the alphabet, as in an index to a ledger. Allow six 
pages to each letter, with the exceptions of J and Z, for 
which four will be sufficient, and there will remain two 
each for Q and Z. Index successively these six pages 
with the vowels in order. This will leave one blank 
page for miscellaneous additions. 

To use it, select the leading word in the article and 
find its initial letter in the margin, and the first vowel 
following the initial will indicate the page for entering 
the reference. W. M. STINE, 

Prof. Physics and Chemistry, Ohio University. 

Athens, Ohio. 


What is the Temperature of Ice? 

Authorities differ widely upon this question. A care- 
ful investigator recently made some experiments look- 
ing to a solution of this and has sent us the following : 

January 23. Atmospheric temperature + 40° F. 

(1) In a block of inferior ice, full of bubbles and fis- 
sures, an auger hole was bored 6 inches deep. In the 
cavity thus formed a chemical thermometer was drop- 
ped, the borings being used to pack the orifice around 
the instrument. When fifteen minutes had elapsed, 
the temperature within the ice was found by aid of a 
lens to be + 30°5°. 

(2) Equal parts of ice and salt being mixed in a 
wooden pail, they formed a solution at the bottom, in 
which the thermometer read —10°. In the center of 
the pail a quart tin cup was placed, nearly full of fil- 
tered water. The cup was supported above the bottom 
of the pail, and in it was suspended a second chemical 
thermometer, while the water was allowed to freeze 
into a solid mass around it. 

In thirty minutes the water in the cup was converted 
into ice. At the end of an hour and a half the relative 
temperatures indicated by the two thermometers have 
not varied, and now read, respectively: That in the 
freezing mixture, —50°; that in the icein cup, 0°. These 
readings were taken in the office, where the tempera- 
ture was 74°. 

Both thermometers were carefully compared with a 
valuable standard instrument and with each other, 
before and after the experiments, and their readings 
were corrected for variation at different points. 

tn 
Progress of the World's Fair. 

Plans for the government buildings have been com- 
pleted in Washington. The buildings, which will be 
nearly square, will cover nearly 150,000 square feet, and 
have a main entrance and ornamented arcade resem- 
bling the Arc de Triomphe at Paris. In the middlea 
handsome, pagoda-like tower will rise, beneath which 
will be a great rotunda. The building will cost $400,- 
000, and $1,000,000 will be spent on the exhibition and 
in its annexes. The government buildings at the 
Centennial cost only $80,000. 


How Newspaper Pictures are Made, 

The illustration of newspapers is a new branch of 
art. Ever since its beginning its apprentices have been 
trying to find out the simplest and most effective 
methods for the reproductions of drawings, in order 
that they might be made with the greatest possible 
quickness, engraved on metal with the utmost attaina- 
ble celerity and printed clearly and well at the rate of 
twenty thousand copies per hour. To such perfection 
have the processes for this purpose been brought, that 
the turning out of pictures all ready for the lightning 
presses is nowadays hardly more than a matter of a 
few minutes’ time. 

Most interesting of the processes employed in news- 
paper illustration, from the poixt of view of simplicity, 
ig what may be termed the ‘‘chalk method.” Take a 
thin bed of smooth chalk laid upon a metal surface, 
and draw upon it with a fine steel point any picture 
you may desire. The steel point will cut the lines of 
the picture out of the chalk to the metal, and thus you 
will have it in the shape of an intaglio. Make a stereo- 
type from this intaglio, and you have your metal plate 
to print the picture from. Could anything be more 
simple ? 

DRAWING ON A BED OF CHALK. 

Such is the idea of the chalk process. In applying 
it, instead of pure chalk various mixtures are used, 
such as plaster of Paris, which is merely chalk in 
another shape, with a certain proportion of a white 
Carolina clay. The stuff, pulverized and stirred up 
with water, is spread over a rectangular sheet of pol- 
ished steel, as you would spread a slice of bread with 
butter, to an even thickness of about one thirty-second 
of aninch. Now you are ready to begin operations as 
soon as you have baked the steel plate in an oven fora 
while, until the chalk layer has been rendered per- 
fectly,hard. 

It will hardly do for you to attempt todraw your 
picture directly upon the chalk, lest you make mis- 
takes. The best way is to make your sketch on apiece 
of paper, and then laying it down upon the chalk sur- 
face, go over the lines with a pencil point, which will 
indent the paper, and leave marks beneath upon the 
chalk. Lift the drawing, and you find under it, in the 
chalk, its reproduction. Now you apply your steel 
point directly to the chalk, cutting all the lines of the 
drawing down throughthe chalk to the surface of the 
steel plate. When you finish this operation the dark 
steel of the plate shows through the chalk in all the 
lines of the sketch. And these lines are perfectly clean 
and sharp, thanks to the keenness of the knife-like 
steel point employed. All you have to do for the rest 
is to pour molten lead over the chalk surface in a 
mould and let it get cold. The lines that are cut out 
of chalk will be reproduced in relief upon the lead, and 
thus you will have your metal engraving to print the 
newspaper picture from, mounting it for the purpose 
on an iron block, thick enough to make it level with 
the type. 

ZINC ETCHING. 

Though s0 advantageous for its simplicity, the chalk 
method is not so good for fine work in the way of 
sketches and portraits as the “zinc process,” so called. 
The former,j{however, by reason of its cheapness, is most 
useful to provincial newspapers, which cannot afford 
comparatively expensive photographic plant required 
by the latter. In the zinc process, to begin with, an 
ordinary photograph reduced to the required size is 
taken with a camera of the pen and ink sketch drawn 
on cardboard by the artist. Next a smooth plate of 
zinc is ‘‘ flowed over” with an albumen solution that 
forms a sensitized skin on the surface. Theglassnega- 
tive of the picture is laid upon this zine plate and the 
two are put together in the sunlight. Whatare to be 
the black lines of the printed drawings are, of course, 
white and transparent in the negative. The sunlight 
goes through wherever the negative is transparent, and 
has the effect of hardening the sensitized skin beneath, 
so that it clings tightly to the zine. It requires only 
one minute to perform this operation. Now the zine 
plate is taken and given a coating over the sensitized 
skin of lithographer’s ink, rubbed on with a roller, 
after which the plate is washed. In all places where 
the sunlight has not struck the zinc, owing to the opa- 
city of the glass negative, the sensitized skim readily 
washes off, together with the ink that covers it; else- 
where it clings. Thus, after the washing, the perfect 
drawing in ink remains upon the zinc plate. To make 
the ink lines harderthe plate is brushed with powdered 
dragon's blood. Then it is plunged intoa bathof acid, 
which eats away the zinc wherever it is not protected 
by the ink, so that when it is taken out the lines of the 
drawing are found all raised above the rest of the sur- 
face of the plate, like a map for the blind, and when 
mounted “ type high” on a metal base, you have your 
‘“eut” ready to print from. 

Such is the zinc process. ‘‘ Processes” have infinitely 
multiplied within the last few years—so much so, in 
fact, that the student of engraving is aghast at con- 
templating their variety. At present, however, the 
zine method seems to be the most available for journals 
of the period. At all events, it is employed by a mwa- 
jority of the big newspapers of the country. 
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A THIRD PROCESS 


considerably used for newspaper illustration is that 
of photo-engraving, which somewhat resembles the zine 
method. A glass plate, however, is used instead of a 
metal one. This glass plate is covered with a thin 
layer of sensitized gelatine, which is permitted to dry. 
Then the photographic glass negative of the drawing, 
made with the camera, just as in the other case, is laid 
over the gelatine, and the glass plate and negative, 
with the gelatine layer between them, are put in the 
sunforhalfanhour. The light hardens the gelatine, 
and makes it cling to the glass plate wherever it strikes 
through the negative, so that when the glass plate is 
subsequently put into water, all the rest of the gelatine 
comes off, leaving the drawing on the glass in gelatine 
lines. Moist plaster of Paris isspread over the plate 
next and permitted to harden. When it is taken off it 
is a mould of the drawing. From this mould a plaster 
‘relief ” is made, and a reproduction of metal in this 
relief by stereotyping is the plate to print with. 

These are the three methods by which newspapers 
produce the pictures which go so far to brighten up 
and help out the interest of the columns of the daily 
press.— Washington Star. 

——______e+ 0+ 
The Strength and Weight of Aluminum, 

The following interesting data concerning the 
strength and weight of aluminum are abstracted from 
a paper by E. Hunt, J. C. LangleyandC. M. Hall, read 
before a meeting of the American Institute of Mining 
Engineers, and copied into Five and Water. 


Bar 1 in. square, 24 in. between supports loaded, at center with 
Load of 50 pounds deflected g in., permanent set, 74 in. 


Load of 150 “ os # itd oo 3 oe 
Load of 200 i ob s oe o 2 “ 
Load of 300“ “283 ss i °° not 


ruptured 

Taking tensile strength of aluminum in relation to 

its weight, it is as strong as steel at 80,000 pounds ulti- 
mate strength. 
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444 16,500 535 feet. 
525 36,000 9,893 
480 50,000 15,000 * 
490 78,000 040 * 
168 26,000 23,040 “* 


Aluminum 97 to 99 per cent silicon (graphitic) 0:10 to 
one per cent silicon combined 1°90 to 2°80, and iron 
from 0°40 to 0°20 per cent. The averagesare as follows: 


Elastic limit per square inch in tension..... (Castings) = 6,500 
Elastic limit tension............ Sheet = 12,000 
Elastic limit tension. . ‘ Wire = 16,000 
Elastic limit tension.................. sees Bars = 14,000 
Ultimate strength per square inch in tension. (Castings) = 15,000 
Ultimate strength tension................... Sheet = 24,000 
Ultimate strength tension................ .. Wire = 30,000 
Ultimate strength tension................... Bar = 26,000 
Percentage of reduction of area, in tension.. Castings = 15p.c. 

Sheet =35p.c. 

Wire =60p.c 

Bar = 40p.c. 


The Tsxnicide Properties of the Cocoanut. 

Professor Parisi, of Athens, some time since called 
attention to the tznicide properties of the cocoanut 
when freely ingested. His attention was drawn to the 
subject from an accidental experience in his own case. 
It was while he was traveling in Abyssinia that one 
day he took aconsiderable quantity of the nut, suffi- 
cient to produce an attack of diarrhea. After a while, 
much to his surprise, with one of these diarrheal mo- 
tions there came away a complete tenia, head and all, 
and quite dead. After his return home to Athens he 
made some obrervations in this line of treatwent and 
reported an almost invariable success. In only one 
instance did he fail to secure the head. His method 
was to order the milk and pulp of one cocoanut to be 
taken in the morning, fasting, no purgation or cessa- 
tion from business being required. In this country 
Dr. Allison has reported, in the Medical Age, a case 
where the use of Filiéx mas, oil of turpentine, and chlo- 
roform had successively failed to effect a complete 
removal of the parasite, but in which the patient by 
chance partook of a cocoanut and soon after was re- 
lieved of a dead tapeworm with its head. Since then 
he has had occasion to prescribe cocoanut ir this 
trouble, and has found it the pleasantest of all the 
tenicides, and one that does not require the adminis- 
tration of a cathartic.—New York Medical Journal. 

—i-+-O->- 
Black Polish on Brass. 

To make a dead-black polish on brass, for micro- 
scopes, etc., mix 1 ounce of nitrate of silver in a dish 
with 20 ounces of distilled water. In another dish mix 
1 ounce of nitrate of copper with 20 ounces of distilled 
water. Mix the two solutions together, dip the brass 
in the liquid, remove the brass, and heat in au oven 
until the desired degree of black is obtained. 
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CONCURRENT ELECTRIC REPORTS OF RACES, 

The illustration and diagram on this page show the 
wethod of working of an electrical system by means of 
which new electro-mechanical results are obtained 
which are novel and interesting from the electrician’s 
standpoint. This system has been worked out by Mr. 
8S. D. Mott, of Passaic, N. J., whose system of bulletin- 
ing baseball games was described in the SCIENTIFIC 
AMERICAN of January 24, 1891. 

The dial of this instrument may represent anything 
in the nature of arace. In this case a horse race is 
shown. Referring to Fig. 2, the transmitting part of 
the apparatus is shown at A, which consists of a posi- 
tive and negative key, the operator’s index and a bat- 
tery. In the line at the receiver is the neutral relay, 7, 
and the polarized relay, 7’, one giving a uniform step 
by step motion to hand cylinders or disks controlled 
by ratchets, 77’, actuated by magnets, mm’, ete. The 
other relay selects the magnet in the instrument to 
show, in this case that of a horse race, the number of 
the races, as at a, to start horses and at the same time 
tap a bell, as at 0, toshow the winners in colors marked 
on bristol board disks, as at c, or acting to accelerate by 
inagnets, dd, etc., or to retard, by means of a neutral- 
izing coil on mm’, etc., any contestant selected by the 
operator at A, through the medium of the selector, C, 
and polar magnet, n’. This diagram for convenience 
shows only two contestants, with their respective 
magnets, but it will be readily understood that more 
may be added in the full line circuit, e, and that they 
may be placed in series as shown, or in parallel. The 
resistance, ¢, will equal the sum of the resistance of all 
the actuating magnets less one. This equalizes the 
magnetizing and demagnetizing current from the bat- 
tery, neutralizing its effect on mfor instance when 
the current is split at 5. There is noneed of synchron- 
ism as ordinarily under- 
stood; the fact that the —_ 
contestants all come _ to- 
gether and stop on the 
scratch after each event in- 
sures indentity of action 
in all instruments for all 
practical purposes. 

Fig. 1 is an ornamental 

dial showing the relative 
positions of the horses in a 
race from start to finish. 
A bulletin is supplied with 
the day’s entries, and when 
so supplied will play any 
race when connected elec- 
trically with the track or 
course. 

The horses’ names are 
generally printed in colors 
to correspond with dum- 
inies on dial; upon the en- 
try card may also appear 
any information, such as 
sweepstake or handicap, 
the purses, the ages, best records, names of jockeys, 
ete. The dummiesare also colored so that in each race 
the identification of the dummy is complete. At the 
opening in the 
dial above the 
figure 6, which is 
the number of the 
race being run, 
are disks indicat- 
ing the winners. 
When the race 
starts, a bell is 
tapped or a 
music box may be 
set playing to at- 
tract attention. 
The _ horses all 
come in in the pro- 
per order, ready 
for the next race. 
The dial is now 
exhibiting a race 
taking place at 
Morris Park, 
Thursday, June5, 
1890. The winner 
of the first race 
was Linda, 2d 
Chaos, 8d Atlas, 
4th Castaway, 
Sth Fairplay; 
the sixth is just 
ending with Vin- 
dex the winner 
and Eclipse 2d. 
It will be appar- 
ent that the 
dummy horses 
may be replaced 
by colored arrow 
heads or even let- 
ters or figures for 
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Fig. 2.-CONCURRENT ELECTRIC REPORT OF RACES. 


other races, such as yacht, boat or foot races. 
vantages of this system from an economic standpoint, 
and quite apart from its popular and attractive aspect, 
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TRAVELING SCAFFOLD USED IN ERECTING THE TRUSSES OF THE PENNSYLVANIA R,R. DEPOT IN JERSEY CITY, N. J. 
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[FEBRUARY 14, 1891. 


are that no receiving operator is necessary; the dials 
name and publish the event at one and the same ope- 
ration, one operator taking the place of 100 operatore 
when a game or race is being reported from the grounds 
to 100 different localities. In comparison with the 
stock ticker, it is much cheaper to make, simpler in 
mechanisin, and by no means as liable to derangement 
or error in working. It can be operated over single 
line circuits to greater distance than any ticker, need- 
ing no attention, such as supplying with tape, wind- 
ing, etc., only an occasional inspection by those hav- 
ing them in charge. An important point in connec- 
tion with this invention is itscapacity of being relayed 
or operated over long lines, operated from New York 
to Chicago for instance. Instruments used at Cleve- 
land could be aetuated by relays interpolated in the 
line. The same is true for other intermediate points. 
Signals are wholly unintelligible if the line is tapped. 
0 

NEW DEPOT OF THE PENNSYLVANIA RAILROAD. 

Very few people appreciate the great work of recon- 
struction that has been begun at the eastern terminus 
of the Pennsylvania Railroad system at New York and 
Jersey City. The present accommodation for trains 
and for passengers has been found to be inadequate, 
and active operations have been begun for remedying 
the evils of the old system. Among these evils are the 
delay and dangers attendant upon the running trains 
through the streets of Jersey City on the road level. 
This is to be altered, and the tracks all through the 
city are being elevated upon the most substantial sort 
of substructure, one that can carry the heaviest ex- 
press trains at full speed. The saving in time will be 
considerable, besides relieving the railroad company 
from many suits for loss of life and limb. The necessity 
for this is apparent. Jersey City has become too im- 
portant a municipality to 
endure any more the cease- 
less passage of trains 
through her streets and 
across her thoroughfares. 
The Pennsylvania Rail- 
road is the largest road en- 
tering the city limits, and 
the city will be greatly 
benefited by this disposal 
of its trains. The Pennsyl- 
vania Railroad will reap 
the benefit of an exclusive 
track free of all crossings, 
upon which trains can free- 
ly run at high speed di- 
rectly into the terminal 
station. 

This elevated viaduct 
will operate in perfect har- 
mony with thedouble deck 
ferryboat system which is 
soon to be put into ac- 
tive operation on the lines 
acrose the Hudson River, 
connecting Jersey City and New York. The passen- 


gers will be transferred directly from the platform of 


the depot to the upper deck of the ferryboat, while 
the local traffic 
will be confined to 
the lower deck of 
the boat. This 
relieves the ferry- 
boats from the 
great overcrowd- 
ing which former- 
ly took place dur- 
ing the busy por- 
tions of the day. 
A ferry house 
with a double 
landing will also 
be provided at the 
New York shore, 
and the passen- 
gers on the two 
decks will disem- 
bark on separate 
platforms of the 
ferry house. The 
upper platform 
on the New York 
side connects with 
a bridge extend- 
ing across West 
Street, which en- 
ables passengers 
to reach the foot 
of Cortlandt 
Street without 
having to wade 
through the mud 
which is almost 
always to be 
found in these 
overcrowded tho- 
roughfares. The 
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bridge is now in course of erection, and will be found 
of great convenience to passengers. 

The terminus of the railroad proper is in Jersey City, 
N. J. The company are there engaged in the construc- 
tion of an immense passenger depot, which when com- 
pleted, it is claimed, will be the largest structure of the 
kind in the country. Up to the present time but a very 
small portion has heen erected. A high level area for 
the floor has been established by filling in, the sides 
being laid up with old sleepers in crib-work. Brick 
foundations for the great frames are completed, and 
the bases of many of the frames are in place. 

The general plan of the depot involves the roofing of 
a clear area of 256 by 600 feet with metal and glass, car- 
ried by twenty-two arched trusses. These are arranged 
in pairs, the members of each pair being 14 feet 6 inches 
apart, and 43 feet 6 inches intervening between each 
pair. This gives a total of 58 feet from the center line 
of one pair of trusses to the center line of the next pair. 
These trusses, with a clear span of over 250 feet, will 
rise 90 feetfrom the ground level, and the structure 
they support will be surmounted by a ventilating lan- 


platform. Small cranes are set up on the hips and ridge 
to raise the pieces of the trusses. The hoisting is done 
by portable hoisting engines standing on the ground. 

The scaffold is 234 feet wide, 60 feet deep, and 84 feet 
high. Thus it is deep enough to include three trusses. 
When these have been set up, the hoisting cranes are 
taken down and the scaffold is shifted a distance of 58 
feet, bringing it into position for the erection of three 
more trusses. It is moved by the hoisting engines. It 
is found that it moves very quietly, without oscillation, 
and without much strain. In one case, when the wheels 
were unskidded, the great structure moved a couple of 
feet under the influence of the wind alone. 

The timbers are generally 12 by 14 inches and 12 by 
12 inches, of Oregon pine. Some of them are 80 feet 
long. There is only one spliced timber in the whole 
structure. There are about 120,000 feet of timber in it, 
costing $40 per thousand. The whole cost is put at 
$8,000. The total weight is in the neighborhood of 
400,000 pounds. The work is being executed by the 
Pennsylvania Railroad. It is under the superintend- 
ence of Mr. A. Brann. 


are normal, he does nothing. Directly a false sound— 
which is very distinct from the normal sound—is heard, 
he instantly signals for the spot to be marked. By 
this means he is able not only to detect a flaw, but to 


localize it.” 
a a em 


Mortality from Snakes and Wild Beasts in India. 

The latest official statistics on the subject show that 
in 1882, 22,970 persons were killed in India by snakes 
and wild beasts, as well as 76,271 cattle. Of the former 
number, 20,571 deaths were due to snake bites, 975 to 
tigers, 184 to leopards, 139 to wolves, 110 to bears, 57 to 
elephants, and the remainder to other animals (scor- 
pions, dogs, foxes, crocodiles, lizards, wild boars, etc.). 
The curious feature of the figures is that, in spite of 
all the efforts made to destroy snakes and other ani- 
wals, and the sums paid as rewards for this purpose, 
the mortality both of persons and cattle is increasing. 
It is suggested that the most effective method will be 
to destroy the cover for snakes near the villages, and 
district officers are accordingly ordered to see that this 
is done, while the local governments are left to decide 


tern or clear story 26 feet high. The bases of the trusses 
rest on eight steel rollers at each end, and these bases 
are connected by a tie rod or extension member made 
of 12 inch I-beams, spliced end toend. These extend 
clear across the depot, under the level of the tracks. 
The depot will provide eight outbound and four in- 
bound tracks, with wide passenger platforms between. 
For erecting the arched trusses a traveling scaffold 
has been constructed, which is illustrated in the cuts. 
It is carried by twelve railroad car trucks, running 
upon six tracks. A 12 by 14 inch beam, 60 feet long, is 
earried by each pair of trucks, running on the same 
track. Aniron plate resting on the truck bolster re- 
ceives the end of the beam, which is prevented from 
shifting, if it had such a disposition, by dowels. Into 
the end of each of these stringpieces a vertical mem- 
ber, 12 by 14 inches, and a diagonal member of similar 
size are mortised. There are no intermediate supports. 
Upon the twelve upright and twelve diagonal mem bers 
thus provided the arched or hip roof topof the scaffold 
rests. The general construction is shown clearly in 
the cuts. The timbers are bolted together and braced 
diagonally, with an entire absence of tie rods. Ladders 
are fixed for ascending to the first hip of the roof. At 
a number of places going up the slopes of the roof, cross 
slats are nailed to act as ladders. Two inch planking is 
distributed over the roof, s0as to providea good working 


As a standard of comparison, the great train room of 
the Grand Central Depot in New York may be taken. 
This is 652 feet long by 199 feet 2 inches wide, and 94 
feet high, and is similar to the Pennsylvania Railroad 
depot, being covered by a roof carried on arched 
trusses. 

ot 9 
The Schiseophone. 

London Jron, noting that the importance, both in 
mechanical and civil engineering construction, of hav- 
ing metal free from internal flaws has always been 
recognized, and the difficulty of detecting them as 
well, records an approach toa solution of this difficulty 
by means of the schiseophone, which is the invention 
of Captain De Place, of Paris. ‘“ This apparatus con- 
sists of a sinall pneumatic tapper worked by the hand, 
and with which the piece of steel or iron to be tested 
is tapped all over. Connected with the tapper is a 
telephone with a microphone interposed in the circuit. 
Two operators are required, one to apply the tapper 
and the other to listen through the telephone to the 
sounds produced. These operators, who are in elec- 
trical communication, are in separate apartments, so 
that the direct sounds of the taps may not disturb the 
listener, whose province it is to detect flaws. In apply- 
ing the system one operator places the telephone to his 
ear, and so long as the sounds produced by the taps 
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for themselves whether the reward system is to be con- 
tinued or not. The provinces most seriously affected 
are Bengal, Oudh, and the Northwestern Provinces. 
——_ +e oe 
The Distances of the Stars. 

It is quite a familiar illustration to represent the dis- 
tance of the stars in terms of the light-year, but it has 
not been noticed that the same figures which express 
in years the time light occupies in reaching the earth 
from a star will also express in miles the distance of 
the star upon a scale of the radius vector of the terres- 
trial orbit to the inch. The illustration appears use- 
ful, as it gives, perhaps, a more distinct idea of the iso- 
lation -of the solar system in space than can be other- 
wise obtained, and does not introduce the question of 
time into the measurement of distance. Thus if the 
annual parallax of 61 Cygni is assumed to be 0".434, 
which is probably very nearly correct, it will take 74 
(7-464) years for its light to reach the earth, and 74¢ 
(7499) miles will represent the distance of this star on 
a scale that gives one inch to the distance of the sun 
from the earth.—John I. Plummer, Nature. 

a 

THE United States has a mile of railway for each 400 
of population and each 22 miles of area, while the bal- 
ance of the world has a mile for each 7,500 of popula- 
tion and 227 wiles of area. 
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The Great Fire in HRome, A. D. 64. 

It has for centuries been commonly understood that 
Rome was set on fire and burned by the Emperor Nero, 
in the year 64, either through brutal malice or drunken 
incapacity and indifference. Another account of the 
matter has lately been given, as the result of the recent 
investigations of Lanciani, an Italian author, as follows: 

Nero desired to make many changes in the streets of 
Rome by increasing their width and making many of 
them more direct, and also to introduce many improve- 
ments by reconstructing public buildings. His efforts 
in this direction were met by an opposition from pro- 
perty owners, and were also embarrassed by the fact 
that the city abounded in temples, altars and shrines 
which were inviolate. 

'The emperor directed two architects, Severus and 
Celar, to prepare plans for the rearrangement of streets 
in certain parts of the city, making them as near to 
straight lines and right angles as the hilly configura- 
tion would render feasible. Numerous public squares 
were laid out, and a system of sewers planned. Regu- 
lations for buildings were prepared, in which it was 
provided that the height of houses should not exceed 
double the width of the street, that each house should 
be completely cut off from the adjoining buildings, 
that each house should have a portico in front, and 
that wood ceilings should be excluded from the 
first stories of buildings. Tents and booths were se- 
cretly prepared, and vessels were sent to various Medi- 
terranean ports after grain, with orders to rendezvous 
at the delta of the Tiber on a certain date. In ac- 
cordance with his plan the city was fired in numerous 
places, and of the fourteen wards, three were entirely 
destroyed and seven burned in great part. The 
crowds driven out of their homes found the booths in 
the outskirts of the city ready for them. The grain- 
laden vessels appeared in time, and the townspeople 
were fed and housed during the rebuilding ; the whole 
plan having been carried into effect without exposure, 
famine, or loss of life, although the population of the 
city at the time was very large. 


te 


Something about Thermometers. 

The aperture in the tube of a thermometer is smaller 
than the finest hair. And though it appears to be 
round, it is not, for if it were, the mercury could not be 
easily seen. It is, therefore, made flat, and then the 
glass magnifies it so that it seems to be quite large. To 
bring it out still more distinctly, a maker of Boston re- 
cently conceived the idea of backing the tube witha 
thin film of white sizing. This device is now generally 
adopted by the foreign makers. 

Mercury is generally used in thermometers because it 
is more regular in its contraction and expansion. It is 
indeed impossible to make a spirit thermometer that 
will be as trustworthy as one in which mercury is used. 
In a mercurial thermometer the degree marks are all 
the same distance apart, because the expansion under 
all conditions is uniform. But ina spirit thermometer 
the degrees are wider apart at the top, because the ex- 
_ pansion increases at a greater ratio after a certain tem- 
perature is reached. Though not so trustworthy, 
spirit thermometers are necessary, as mercury freezes 
at 40 degrees below zero. Spirits of wine is generally 
used, and is colored red, so that it willbe more visible 
to the eye. 

In a correct thermometer, the scale is graduated to 
the requirements of the tube to which it is fitted, so 
that every correct thermometer must have a special 
scale of its own. That is to say, it wouldn’t do to put 
the tube of one thermometer in the frame of another. 
Of course, in the very cheap grades of thermometers 
such accurate adjustments are not made, and there- 
fore their records are only approximately correct. The 
best thermometer tube made will cost about $5; buta 
thermometer may be made to cost almost any price, 
according to the way in which it is mounted. 

As every one knows, the Fahrenheit scale is that 
most eommonly used in this country. Fahrenheit ar- 
bitrarily assumed a limit of cold which he termed 
zero. This makes the freezing point 32 degrees 
above zero and the boiling point 212 degrees above 
zero. Asamatter of fact, however, in northern lati- 
tudes the temperature in winter frequently falls below 
the zero point, so that there is no scientific reason why 
the zero point in the Fahrenheit scale should be where 
it iss A much more scientific scale is that known as 
the centigrade,which marks the point at which water 
freezes as zero, and divides the space between that and 
the point at which water boils into one hundred de- 
grees. In the Reaumur scale zero marks the freezing 
point, and eighty above zero the boiling point. Many 
self-registering thermometers are now used. These in- 
struments mark the highest or lowest temperature 
reached, as the case may be, so that one may return 
at night feeling assured that the weather can play no 
pranks without his learning of them. 

8 

In the stables of the Adams Express Company, Bos- 
ton, a five horse electric motor operates two machines 
for grooming horses. With the new machines two men 
can groom a horse in five minutes. 
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The Science of Old Age. 


Old age has its special dangers and its special safety 
with regard to disease. For instance, whereas in a 
child the temperature goes up on the slightest provo- 
cation, in old age it can hardly be moved at all. The 
aged body is not, as a rule, prone to any acute disease. 
If a person passes eighty, it is rare for him to be seized 
with any special malady. In injuries such as fractures, 
though from the lightness and brittleness of the bones 
they are easily met with, they are repaired solidly and 
quickly, even in centenarians. Slight shocks cause 
severe depression, but greater injuries are surmounted, 
and surprising recoveries made from severe maladies. 
Wounds and ulcers often heal quicker than in the 
young ; the aged recover from attacks of congestion, 
paralysis, apoplexy, pneumonia, erysipelas, and other 
affections in a surprising way. Diseases, as we have 
said, often pass them by. A man may live to one hun- 
dred in a house in which he had typhoid fever himself, 
and in which many of his children and grandchildren 
have since died from it. It is probable these favorable 
results are due to the long time the organs have worked 
unitedly and helped each other, like old soldiers who 
pull well together and bear reverses under which 
younger troops would succumb. There is, on the 
other hand, a tendency in old age for slight diseases to 
become chronic. Now, as to the care of old age, the 
chief points are moderate and digestible food, sufficient 
warmth, and even, quiet life. The chief of the three 
is the food, or fuel for the lampof life. While all fixed 
dieting is bad, where it can possibly be avoided, a few 
hints can be given that may prove of value. The 
older a person is after fifty, the less food he requires. 
Luigi Cornaro, who lived to one hundred, though of a 
feeble constitution, took 12 ounces of solid food and 
14 ounces of fluid daily during the latter part of his 
life ; and his most severe illness was caused by his in- 
creasing his allowance, through the continual entrea- 
ties of his friends. Very little proteid or animal food 
is required, and though in many respects false teeth are 
a great boon to the aged, they may lead to too great a 
consumption of animal food. It is not the amount of 
coals we put in a grate that warms the room, but the 
amount that can be burnt; and the great point is to 
avoid choking the digestive and excretory organs with 
excess of food. The food of the nursery is the best in old 
age. Breadand milk and honey is acapital diet. Milk 
agrees with nearly all. Hot milk with a little Mellin’s 
food forms an admirable drink at night, and can be 
kept warm in a hot water jug covered with a cozy. 
Fruit is wholesome if ripe or well cooked. Fats good, 
as cream or fresh butter. Warm food is very suitable. 
Soup enriched with cream or marrow is light and 
nourishing. All meals should be regular, and all ex- 
cesses avoided. Of 800 persons over eighty, 60 per cent 
were moderate eaters, 30 per cent small, and only 10 
per cent large. If weight is being gained, the diet 
should be decreased. In addition to the after-dinner 
nap as years creep on, a doze after breakfast and before 
dinner is often helpful. As to clothing, it should be 
both warm and light. Fur is an admirable material. 
The underclothing should be of wool. A sealskin waist- 
coat is useful, and the feet and hands should be well 
and warmly clothed. And eider down quilt on the 
bed, which should be warmed in winter, is a good cover- 
ing. No aged person should be suffered to get cold in 
bed. Two A. M. isthe hour when most deaths take 
place, when the temperature of the body is lowest and 
its powers feeblest. All habits of old people should be 
respected, and not lightly altered. Whatever excites 
exhaustion should be forbidden. Early rising is there- 
fore bad. Drinking hard water is not good, as it 
tends to hasten the calcareous changes in the body. 
Certain common errors in the care of the aged may be 
here pointed out ; some we have already touched on. 

1. That the aged require rich and very nourishing 
diet. 

2. That early rising is good for them. 

3. That cold baths invigorate them; whereas they 
are fraught with imminent danger, and are often 
fatal. 

4. That continual medicines and dinner pills are 
needed to digest the food ; whereas, instead, less should 
be eaten. 


5. That the rooms should be hot; whereas they | 


should be cool, but not cold—65 degrees to 70 degrees. 

6. That a fixed diet should be rigidly adhered to; 
whereas variety is often essential. : 

Old age is of two sorts: that which is natural, and 
that which is prematurely acquired in youth; and it 
need hardly be observed that it is only of the former 
variety we now speak. Self-denial often requires to be 
practiced by the aged in many ways, though not 
arbitrarily. All known weak points in the constitu- 
tion should be jealously watched. No care as a rule 
surrounds the aged such as guards the young, because 
they are not in many ways the same objects of interest. 
But this is not as it should be, nor is it consistent with 
the Christian profession. In animals, death when it 
comes is, as arule, swift. There is, with the vast ma- 
jority, no old age and debility suffered among thew. 
No long wasting or disease or slow tumors embitter 
their lives ; they are killed by their fellows when their 
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powers fail, and are thus delivered from all these slow 
tortures by one sharp stroke. This apparent cruelty 
of nature is thus a merciful provision for those beings 
who know not the meaning of sympathy. In early 
ages and in savage life it was thesame withman. The 
skulls found in the gravel beds are all full of teeth, as 
of those who died early. Now, in advanced civiliza- 
tion, love and care prolong life to a great age. This is 
not an unmixed good. Almost the very existence of 
slow decay and long disease has been brought about by 
the love and care that distinguish humanity. Hence 
it isa peculiarly noble and Christian work to lessen 
the sufferings that in a sense our own care has made 
possible ; and, as far as we are able, to make old age a 
period of serene sunshine and an unmixed blessing.— 
Leisure Hour. 
O82 
Preparing for the World’s Fair at Chicago. 

A ground plan for the World’s Fair buildings has 
been adopted provisionally, according to which the 
main structures, twelve in number, will cover 74 acres. 
The numerous annexes will, it is thought, occupy about 
37 acres more. The distribution of space is as follows : 
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Machinery 11% vg es 
Transportation... 7 1034 1734 
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Liberal arts... Rw 9 3144 
Ethnology... 
Electricity... 6 6 
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The live stock exhibit is to be placed at the south 
end of the park, where 94 acres are reserved for it. In 
addition to this, twenty acres are devoted to the 
government. Atthe north end of the park 90 to 100 
acres more are available for State headquarters and 
numerous purposes not yet defined. 

+8 

Progress of the American Tin Plate Industry. 

We have received from Messrs. Norton & Bros. a 
specimen of their tin cans made of American tin 
plates, the manufacture of which they have lately 
commenced. These cans are made and soldered by 
machinery. The ornamental labels are printed in 
colors directly upon the tin and baked upon the same. 
This firm alone paid over one million of dollars in 1890 
for English tin plates. They expect soon to discon- 
tinue the importation of the foreign article, as they have 
nearly finished a complete Siemens steel furnace and 
rolling mill at Maywood, and will soon make their own 
steel plates entirely from domestic material and with 
American labor. The addition of a furnace and rolling 
mill to the industries of Maywood will greatly benefit 
the place. There has beenan advance in England of 
the price of tin plates, and the cost here is now $5.50 
per box, whereas in July last the English prices were 
$4.50 per box. Messrs, Norton, however, believe these 
prices cannot long be maintained in the face of the 
active progress that is being made in this country to 
establish tin industries. In fact, they are now offering 
tin cans at $2 per hundred which last summer were 
selling at $3 per hundred in Baltimore. 

et 
The Home of Influenza. 

Professor Tessier, of the medical faculty of Lyons, 
has returned from Russia, whither he was sent last 
March to take evidence upon the course of influenza 
there, and the various conditions of its evolution. He 
found, according to the Medical Record, that influenza 
is a growth of Russian soil, and, when not a raging 
malady, is a smouldering one. The way the people 
live in winter, locked up in heated houses; the flatness 
of the soil, its consequent bad drainage, and univer- 
sally sodden condition when the April thaw begins; 
the filthiness of the farm yards, the village streets, and 
the rivers, which become suddenly swollen, and on 
falling leave a putrid mud behind—all conduce to 
make influenza endemic. Its microbe is, in fact, to be 
found in this mud. Dr. Tessier calls it a strepto bacil- 
lus. What is peculiar in this disease is the alliance 
with this bacillus of pneumococcus, which also lives in 
Russian marshes, river mud, and village pools. 

a 
Bering, not Behring. 

When the czar Peter the Great determined to send 
out an exploring expedition to ascertain whether Asia 
and America were united by land, he selected to lead 
this expedition Captain Commander Ivan Ivanovich 
Bering. Bering was the son of Jonas Svendsen by his 
second wife, Anne Pedersdatter Bering, and was born 
at Horsens, in Jutland, in the summer of 1681. All the 
Russian and Danish records agree as to the spelling of 
the family name; both in Danish and in Russian it is 
Bering. His autograph is always written Bering. 
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A New British War Ship. 

The Pique, recently launched, is one of the protected 
second-class twin-screw cruisers provided for by the 
Naval Defense Act of last year, and is the first of three 
of the same class that Palmer & Co. are at present 
building for her Majesty’s government. Her dimen- 
sions are as follows: Length between perpendiculars, 
300 feet; breadth extreme, 48 feet 8 inches; depth 
moulded, 22 feet 9 inches; displacement, 3,600 tons ona 
mean draught of 17 feet 6 inches ; I. H. P., 9,000 ; speed, 
20 knots. The vessel has two funnels and two pole 
masts, with a light fore and aft rig. The hull through- 
out is built of steel, and the bottom of the ship is 
sheathed with teak 344 inches in thickness to 2 feet 
above the water line. The stem, stern post, rudder, and 
shaft brackets areof phosphor bronze. There isa steel 
protective deck, which extends the whole length of 
the vessel. The transverse section of this deck is in 
the form of a flat arch, the crown of which rises 1 foot 
above the water line at center of vessel, and slopes 
down toward the sides toa point 4 feet below the load 
line. The thickness on the sloping part is 2 inches, 
and 1 inch on the crown, where are placed under the 
protective deck the engines and boilers, magazines, 
steering gear, and other vital parts of the ship. Verti- 
cal engines are adopted in the Pique, and, in order to 
insure protection to the cylinders which project above 
the projective deck, a belt of armor of solid steel 5 
inches in thickness, with 7 inches of teak backing, is 
fitted round the engine hatchways, between the pro- 
tective and upper decks. The vessel is divided into a 
large number of water-tight compartments, and has a 
double bottom the full extent of engine and boiler 
space, the continuity of which is carried forward and 
aft by the water-tight flats forming the magazines, 
shell rooms, and store 
rooms of the ship. The 
bunkers are placed along- 
side the engines and boil- 
ers, and extend to the up- 
per deck. There are two 
separate engine and boiler 
rooms. 

The armament consists 
of two 6 inch breech-load- 
ing guns, one mounted on 
the poop and the other on 
the forecastle, both placed 
on the middle line; six 4:7 
inch quick-firing guns, 
three on each broadside; 
eight six-pounder quick- 
firing guns, one three- 
pounder gun, and four five- 
barrel Nordenfelt guns 
mounted on suitable sta- 
tions along the sides of the 
vessel. A nine - pounder 
gun for boat and field pur- 
poses is also secured on 
deck. In addition to this, 
four torpodo tubes are fit- 
ted—one forward, one aft, 
and one on each broadside. For controlling the ship 
in action a conning tower of steel 3 inches thick is 
fitted on the aft end of the forecastle, inside of which 
the various telegraph instruments, steering wheel, voice 
pipes, etc., are placed. 

A complete installation of electric light is fitted, in- 
eluding three powerful search lights. The crew num- 
bers 250 hands all told. The propelling machinery 
consists of two sets of vertical triple expansion engines, 
having cylinders 3314 inch, 49 inch, 74 inch, and 39 inch 
stroke. The boilers are five in number. The close 
stoke hole system of forced draught is introduced, each 
stoke hole being fitted with two powerful fans worked 
by separate engines for the supply of air. The coal 
supply on 17 feet 6 inches draught is 400 tons. 

The solid old ironclad Thunderer, which has just been 
fitted by Messrs. Maudslay, Sons & Field, of Lambeth, 
with new triple expansion engines of 7,000 horse power, 
and is now on the eve of undergoing her trials, has re- 
ceived the first four specimens of a gun from which 
great things are expected. 

The new guns, two of which are mounted in each 
turret—and the turrets are clothed with 14 inch armor 
plates, which, though only of old fashioned wrought 
iron, would stand a great deal of hammering—are of 
10 inches caliber and 29 tons weight. The total length 
is 26 feet 10 inches, the projectile weighs 500 pounds, 
and the full charge of powder is, as is now usual, just 
half that weight. Ata range of 1,000 yards it is cal- 
culated to pierce 21 inches of wrought iron plate, 
while the 12 inch 45 ton gun is only credited with 
power to perforate a plate thinner by four-tenths of 
aninch. Besides the Thunderer, the Devastation and 
the two new second-class battleships, Barfleur and Cen- 
turion, are all to be armed with a quartet each of these 
weapons. They are the heaviest guns yet constructed 
to be worked by hand power, and it is probable that 
in their case the extreme limit of size and weight has 
been reached in this direction. They are mounted on 
ordinary Vavasseur slides with hydraulic buffers for 
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Fig. 1—LUSTRAL: WATER VASE DESCRIBED BY 
ABOUT 100 B.C. 


taking the recoil. The trunnions are accurately bal- 
anced on knife edge bearings, but an arrangement is 
fitted whereby the shock of the gun on the trunnions 
—should it be fired with sufficient elevation to cause a 
downward thrust on the excessively delicate knife 
edge bearings—is transferred to the broad main bear- 
ings themselves. This plan facilitates elevating or de- 
pressing the gun. The training is done by causing 
the turrets to revolve, a double set of racks or toothed 
wheels being fitted round the base of each turret, into 
which a vertical shaft with pinion is geared. This 
shaft is worked by a steam engine well down below 
out of the reach of shot. The turret is also capable 
of being revolved by hand gear in the event of the 
turret-turning engine being disabled, but the operation 
would naturally be slow. 
8 

INVENTION IN 1889 A. D. V8. INVENTION B. C. 

At the railway stations, ferry houses, and even upon 
the street corners, there may be found in almost every 
city and village in the United States automatic vend- 
ing machines, which, for a aickel, or more or less, will 
deliver the various goods which they are adapted to 
sell. The purchaser may procure a newspaper and a 
cigar to smoke, or, if averse to the use of the weed, he 
may secure a tablet of chewing gum ora package of 
sweets. If entertainment is desired, it may be found 
in the ‘‘ nickel in the slot ” phonograph. 

In Europe and Awmerica, machines of this class are 
provided for dealing out potable liquors ; bouquets 
are also furnished in a similar way; and if you desire 
to know how much you have increased in weight since 
yesterday, all that need be done is to mount the plat- 
form of the nickel in the slot scales, and drop in your 
coin, and the thing is done. One of the latest achieve- 


ments in this line is the automatic photographic appa- 
ratus, which takes your picture for a nickel, while 
you wait. 

The craze has even gone so far as to apply the prin- 
ciple to the distribution of perfumery. In the railway 
stations and ferry houses may be found machines 
which, for a penny, will dole out a drop or two of 
liquid which passes for perfumery, and which, in many 
cases, serves as a thin mask for bodily uncleanliness. 

These various devices, and many others which we 
might mention, are regarded as very clever inventions, 
and have certainly proved successful in many cases in 
& pecuniary sense. 

The last automatic vending machine alluded to is 
shown in Fig. 2. The perfume reservoir is located in 
the upper portion of the vase; the tube communicat- 
ing with the lower part of the reservoir extends 
through the side of the vase, and is closed at its upper 
end by a valve attached to one end of the lever, O. 
The other end of the lever, O, is connected by a rod 
with the lever, E, the longer arm of this lever being 
provided with a pan, R, for receiving coin, while the 
shorter arm of the lever is furnished with a weight for 
counterbalancing the pan and closing the valve. A 
curved piece of metal is arranged concentric with the 
path of the pan, R, and serves to retain the coin 
dropped into it through the slot in the top of the vase 
until the pan, R, is carried down beyond the end of the 
curved plate, when the coin is discharged into the lower 
part of the vase ; the counterweight on the short arm 
of the lever then returns the lever to the point of 
starting, and closes the valve, thus stopping the flow 
of the perfume. 

This very clever device was patented by Mr. Lewis 
C. Noble, of Boston, Mass., on November 19, 1889. 
Our illustration is prepared directly from the patent 
drawings. This and other machines for analogous pur- 
poses are regarded as the peculiar product of our in- 
ventive age, but in turning back the pages of history 
we find that in Egypt, something more than two 
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Fig. 2.-NOBLE’S AUTOMATIC PERFUME DISTRIBUTOR. 
PATENTED IN 1889. 


thousand years ago, when a worshiper was about to 
enter the temple, he sprinkled himself with lustral 
water, taken from a vase near the entrance. The 
priests made the distribution of holy water a source of 
revenue by the employment of the automatic vending 
machine which is illustrated in Fig.1. This apparatus 
would not release a single drop of the purifying liquid 
until coin to the amount required had been deposited 
in the vase. 

A comparison of the ancient lustral water vase and 
the modern perfumery vending machine will show 
that they are substantially alike. The ancient ma- 
chine has a lever, O, fulerumed in the standard, N, 
and connected with the valve in the reservoir, H. The 
lever is furnished with the pan, R, for receiving the 
coins dropped through the slot, A, at the top of the 
vase. Anenlarged view of the valve belonging to the 
vase is shown at the left of the engraving. 

The mechanism is almost identical with that shown 
in the modern device, illustrated in Fig. 2 ; in fact, this 
ancient vase described by Heron, mnore than two thou- 
sand years ago, is the prototype of all modern auto- 
matic vending machines, and simply serves as another 
proof of the truth of the saying ‘‘ There is nothing new 
under the sun.” 

It is a curious fact that this ancient invention 
escaped the notice of the Patent Office until long after 
patents were granted for the earlier automatic vend- 
ing machines. It was only a comparatively short time 
ago that the Patent Office began to cite the vase of 
‘Heron as a reference. It was discovered in an ancient 
work on natural philosophy, and it is a matter of con- 
siderable interest to us now to know that this device 
was well known to the Patent Office during the middle 
of this century. The vase of Heron is illustrated and 
described in a work on 
hydraulics and mechanics 
published in 1850, by Tho- 
mas Ewbank, who was at 
that time Commissioner of 
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Identity by the Thumb. 

At a recent meeting of 
the Anthropological Insti- 
tute, Mr. Francis Galton, 
F.RS., exhibited a large 
number of impressions of 
the bulbsof the thumband 
fingers of human hands, 
showing the curves of the 
capillary ridges on the 
skin. These impressions 
are an unfailing mark of 
the identity of a person, 
since they do not vary from 
youth to age, and are dif- 
ferent in different individ- 
uals. There isa statement 
that the Chinese—who 
seein to be credited with 
every new discovery—had 
used thumb impressions as 
proofs of identity for a long time, but Mr. Galton pro- 
nounced it to be an egregious error. Impressions 
of the thumb formed, indeed, a kind of oath or sig- 
nature among the Chinese, but nothing more. Sir 
W. J. Herschell, however, when in the Civil Service 
of India, introduced the practice of imprinting fin- 
ger marks as a check on personation. Mr. Galton’s 
impressions were taken from over 2,000 persons by 
spreading a thin film of printers’ ink on a plate of 
glass, then pressing the thumb or finger carefully on 
the plate to ink the papillary ridges, and afterward 
printing the latter on a sheet of white paper. Typical 
forms can be discerned and traced, of which the indi- 
vidual forms are mere varieties. Wide departures 
from the typical form are very rare. 

oe 
Our Navy to Aid the Exposition. 

Several army and navy officers who have been de- 
tailed as special commissioners to carry invitations 
from the government of the United States to the other 
Awerican republics and the West Indian colonies have 
left for their destinations. It will be part of their 
duties, Bradstreet’s says, to explain the plan and scope 
of the exhibition, to secure the appointment of com- 
missioners by the several governments, to give infor- 
mation regarding the regulations for foreign exhibitors 
and for the admission of goods through the custom 
house, and to secure characteristic exhibits. The com- 
missioners are particularly instructed to secure exhi- 
bits for a commercial section of the Latin-American 
Department, for the information and instruction of 
the merchants and manufacturers of the United 
States, showing the various classes of merchandise con- 
sumed and desired by the people of the countries to 
which they are assigned; the patterns and designs 
most preferred ; the best methods of preparing and 
packing them; practical illustrations of the obstacles 
in the way of extending trade, and the advantages 
that are secured and enjoyed by European merchants 
in competition with those of the United States, 
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How Sugar is Made in Cuba. 

The Soledad, Cuba, sugar plantation has the repu- 
tation of being the best managed sugar plantation in 
Cuba. It produced in 1890, 12,000,000 pounds of sugar, 
and this year it will probably send to market 14,000,- 
000 pounds. Other plantations largely exceed it in cul- 
tivated area and mechanical resources, the Consuelo 
having a product of 40,000,000 pounds, but Soledad is 
conducted on scientific principles and with American 
thoroughness, system and organization, so that there 
is the greatest saving in the cost of production and the 
largest margin for profit on the investment. All the 
improved machinery is here; every time-saving and 
labor-dispensing device is employed, and the maximum 
amount of sugar is obtained from the cane at the 
lowest possible cost. Soledad is largely owned by Mr. 
Atkins, of Boston, but Mr. Murray, the manager, holds 
a large interest in it. H. J. Abbott, who wasfor many 
years a United States government expert and chemist, 
and who has been most successful in operating planta- 
tions here and in Santo Domingo, and in supplying 
new and improved machinery for them, pronounces 
Soledad incomparably the best conducted sugar estate 
in the West Indies. 

At Soledad the cane is carried to the works by long 
trains running on narrow gauge railways through the 
estatc. It is unloaded from the cars by negroes and 
thrown upon a broad carrier traveling up along incline 
to the rollers of the first mill. As many as fifteen men 
are employed in handling this moving mass of cane. 
When it reaches the first mill, it is ground by rollers 
weighing fifteen tons and set close together. The cane 
is broken up and about 60 per cent of the liquor which 
it contains is drawn off underneath the mill. Under 
the old process there was only one grinding, and much 
of the liquor was wasted. Now the cane is ground 
twice and an additional 15 per cent of the juice ia ob- 
tained. Streams of liquor from the vats of the two 
mills unite and pass through a strainer, one workman 
being employed in raking off floating refuse and pre- 
venting obstructions, The liquor is then ready to be 
pumped into the boiling works. 

The refuse of the cane after the two grindings is the 
only fuel used in the works. It is carried by moving 
conductors to the furnaces and dumped automatically, 
being dried by the intense heat and consumed as 
rapidly as it is fed. Wood was used as fuel when the 
steam engine was introduced in sugar works, and sub- 
sequently bagasse, or refuse cane, was put with it. 
Boilers have been invented to facilitate the employ- 
ment of bagasse as fuel. Those used here are the Por- 


cupine boilers of the Stillwater pattern. The cane, 
when fed to the conductors, serves to keep all-the com- 
plex machinery of the works in operation ; the broken 
and crushed fragments of bagasse are carried to the 
furnaces and furnish the power by which not only the 
grinding but also the pumping and boiling are done; 
all that is not juice, but sheer waste, goesinto the pro- 
duction of force by which the mills are kept grinding 
and the liquor clarified, boiled and crystallized into 
sugar. 

From the grinding mill the cane juice is pumped into 
defecators, or large tanks, in the upper story of the boil- 
ing works. In these tanksit is treated with lime, which 
neutralizes the acid. The albumen coagulates when 
thecellsare broken by steamand brought to the boiling 
point. From the defecators the liquid is pumped into 
the first of three great boilers, or vacuum pans. In 
order that boiling may take place at low temperatures 
the air in the pans is exhausted by steam pumps. In 
the first boiler the temperature is 200 degrees, in the 
second 180 degrees, and in the third 150 degrees, with 
corresponding vacuums in each, the heat from the boil- 
ing liquor being an agency in the process. This is 
known as the triple effect of boiling. The liquor is 
boiled to a sirup containing 50 per cent of water and 
50 per cent of sugar. The sugar crystallizes in two large 
strike pans, where the most delicate work of the fac- 
tory isdone. The most expert operatives are in charge 
of the strike pans, from which the contents are con- 
stantly sampled ani tested in the Jaboratory, conduct- 
ed here by a most intelligent American, J. G. Lumelius. 
The sugar is rapidly cooled and carried into a series of 
centrifugals. In these the sugar is separated from the 
molasses by the centrifugal process. As the contents 
revolve about the center, the sugar gradually begins to 
whiten and the molasses is expelled through holes in 
the sides. When the process is completed, 85 per cent 
is sugar and 15 per cent molasses as the result of two 
boilings. The sugar is collected by machinery, carried 
to the bagging and weighing rooms, and transported 
by railroad and steam lighter to the wharves of Cien- 
fuegos for shipment to New York. 

The works are in operation at Soiedad day and night 
from December to May, and are then closed until the 
next grinding season. This is the period when the 
cane is ripe, and when the juice must be expressed with 
the least possible delay. Cane that is left too long 
in the field deteriorates in quality and yields less 
juices. The cane bears one crop a year, and stands for 
twelve years. When it is ready for harvest it is cut 
close to the ground with knives and earried to the 
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The next season the cornlike stalk 
grows to its full height, and is ready to be cut again 
and to have its juice expressed. The grinding season 
is a short one, and there is great danger lest the cane 
be spoiled by heat or rain. The most intelligent su- 
pervision is required in the fields, and the most rapid 
transportation of the cane to the mills. Both of these 
conditions are supplied at Soledad. The cane is cut 
when it is ripe and carried by train to the mills, where 
it is converted into sugar in a single day... Y. 
Tribune. 
———_—_____<®+-9+-~@—___________ 
The Electric Current. 


There are but few people who ever stop to think of 
the great benefits which they enjoy in this world, says 
Modern Light and Heat. Weare all too apt to think 
our own particular case is a hard one, without realiz- 
ing that no matter how badly off we are, we havea 
great many things for which we ought to be thankful. 
And there are few who realize that the electric current 
plays the important role that it does in our every-day 
life. Our streets are lighted by electric lamps, which 
are discouragers of crime and wantonness and _ pro- 
tectors of life and property ; we have our police signal 
and our fire alarm systems, to the latter of which we 
owe a great deal more than is ordinarily realized. We 
all know to what great risks our property is always ex- 
posed from fire, and how great the need is that every 
precaution should be taken to secure its immediate ex- 
tinguishment. For this purpose electricity has fur- 
nished the most satisfactory solution of the problem. 
Our cities are covered with a vast network of wires, 
signal boxes are located at frequent intervals, from 
which, when need arises, the warning, and the ap- 
proximate location of the fire is instantaneously trans- 
mitted to the places where the fire apparatus is located. 
In this field the electric current, with human skill and 
intelligence, and the assistance of trained animals, 
affords a protection which no other agent could do. 

+O ->-— 
What Horses Die of, 

A New York horse life insurance company, insuring 
only sound and generally young animals, worth be- 
tween $100 and $400 each, reports that, of 704 horses 
dying within the past five years, 183 died of colic, 77 of 
inflammation of the bowels, 74 of kidney trouble, 51 
of pneumonia, 52 of sunstroke, 30 of pinkeye, 37 of 
lockjaw, 23 of broken legs, 12 of epizootic, 10 of heart 
disease, 4 of blind staggers, 9 killed by runaways, 4 
were drowned, 2 were killed by lightning, 128 died of 
unknown diseases, and only 8 were burned. 
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RECENTLY PATENTED INVENTIONS. 
Engineering. 


BoILER.—Charles E. Marston, Dover, 
N.H. Thisisa boiler designed to take up but little 
room, while presenting large heating surface and 
adapted to generate steam very rapidly, being composed 
of a series of tubes, each connected with the water sup- 
ply and steam dome, a branch pipe extending from 
each tube and opening into it near the top and bottom. 


ALARM FOR BOILERS. — Frank M. 
Ashley, Brooklyn, N.Y. Connected at the top and 
bottom with the boiler is a casing in which is a hori- 
zontal cock communicating through a pipe with an 
alarm, there being an inclosed float attached toa rod 
having at the top a valve working in a scat in the in- 
closed horizontal body of the cock, the construction 
being designed to obviate any sticking or failure of the 
valve. 


ELECTRIc Motor.—William M. Dress- 
kell, Brainerd, Minn. Combined with the armature 
coils :3 an insulating disk carrying series of contact 
points connected with the armature coils, two three- 
armed switch arms being placed on the armature shaft, 
insulated from each other and from the shaft, and 
adapted to change the connections of the armature 
from eeries to parallel or the reverse for currents of 
different strength, the motor being adapted for direct 
or alternating currents. 


Railway Appliances. 


CAR CoUPLING.—Theodore M. Fisher 
and Alexander Slye, Mecca Mills, Ind. Pivoted in 
angular braces extending from each side of the draw- 
head is a lever by means of which the coupling pin may 
be raised from either side of the car when the link is 
about to enter the drawhead, springs being arranged to 
draw the lever downward and cause the pin to engage 
the link, the device being simple, strong and inexpen- 
sive. 


CABLE RAILWAY. — George W. Bow- 
man, Denver, Col. By this invention two T-rails are 
arranged alongside each other toform acable channel, 
aswinging drawbar carrying a pilot wheel having a 
central position fitting between the rails and reduced 
end portions resting on the rails, in combination with 
drume and a cable, the pilot wheel serving to steady the 
car and prevent the cable from being drawn out of the 
channel before passing around a drum on the Car. 


Mechanical. 


Saw SwaGe. — John Hanchett, Big 
Rapids, Mich. This is a device of simple and durable 
construction, in which both ends of the anvil die may 
be used in swaging, and the die can be readily adjusted 
toward or from the swage die, whereby all wear on 
the swage end can be readily taken up, and the die can 
be taken out at any time for dressing up, the device 
being well adapted for band saws, circular saws, etc. 
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SAWING MACHINE.—Benjamin E. and 
Anderson F. Harreld, Hallowell, Kansas. By this in- 
vention a main frame is adapted to carry the operating 
mechanism and receive and hold the material, while a 
hinged supplemental frame carries the saws, and is 
adapted to be elevated to allowthe wood to befed to 
the machine, which is especially adapted to saw cord 
wood into pieces of uniform length. 


BEVEL.—Alfred M. Brown, Worcester, 
Mass. This is atool for carpenters and stair builders, 
for obtaining a single or double bevel, and also to gauge 
the length and breadth of the work or as a square, the 
various adjustments being conveniently and expediti- 


| ously made. 


FRICTION CLUTCH.—Clarence M. Car- 
hart, Plainfield, N. J. Combined with a pulley having 
a hub flange is a clamping collar engaging the hub and 
adapted for contact with the flange, there being a fixed 
sleeve which is engaged by a cam lever pivoted to the 
collar, and a shifting mechanism connected with the 
cam lever, whereby a pulley may be expeditiously and 
effectively connected with and disconnected from a 
shaft. 


TICKET PRINTING MACHINE —Gideon 
B. Massey, Mamaroneck, N. Y. (deceased, Sarah R. 
Massey and Stanley A. Bryant, administrators). This 
is a machine specially designed to print railway tickets, 
and hasawheel to receive a number of destination 
plates, provides for the consecutive numbering of 
tickets sold, forthe keeping of a record thereof, and the 
printing of a corresponding report, giving the tickets 
sold to each line station, the machine being quickly and 
easily adjusted, and positive in its action. 


CAN CAPPING MACHINE. — Fernand 
Saunier, Nantes, France. This isa compact and simple 
machine, of low cost and economically operated, for 
quickly attaching caps to the bodies of cans without the 
use of solder or its equivalent, a perfectly air-tight con- 
nection being effected, the invention covering a novel 
construction and combination of parts. 


Agricultural. 


PRUNING IMPLEMENT. — John Siebel, 
Oskaloosa, Iowa. A suitable pole is provided with a 
removable stock carrying a sliding knife, the stock 
having a toothed spur through which a shear-cutting 
blade may slide, with other novel features, designed to 
form a simple, compact implement, which may be ef- 
fectively operated with ease and rapidity to remove 
branches or small limbs without injury to the tree. 


FRuIT PICKER’S LADDER. — Whiting 
Arnold, New York City. The ladder is pivoted upon a 
truck having a windlass, guide pulleys and cables, 
whereby the ladder may be readily conveyed from tree 
to tree and conveniently raised and held at any desired 
inclination without resting against the boughs, the 
ladder being detachable, so that a longer or shorter 
ladder may be used, and the picke: may work to the 
best advantage. 


INSECT POWDER DISTRIBUTER.—Andy 
M. Waddill, Jr.. Thomastown, La. This invention 
consists of a handled frame, with a powder box extend 
ing through and supported in the frame by springs, the 
device being specially designed to facilitate the dusting 
of cotton or other plants to prevent ravages by insects. 


Miscellaneous. 


SHEARS.—Ewil Krusius, Solingen, Ger- 
many. By this invention a spring plate is inserted be- 
tween the members of the shears, the pivot screw pass- 
ing through an aperture in the plate, to maintain the 
cutting edges of the bladesin proper relation to each 
other, even when the blades become lIcose on the 
pivot. 

IckE CREAM FREEZER. —James M. 
O’Neall, Dallas, Texas. This freezer has a conical 
outer casing with hinged top and feed hopper, in which 
is aconical ice receptacie adapted to be conveniently 
revolved, the cream being taken up and frozen by con- 
tact with the revolving cone, from which it is readily 
removed by a spiral screw conveyer. 


METAL CLASPS.—Gardner A. Watkins, 
Gardner, Mass. This invention relates to a device for 
assembling metal clasps and holding them in posi- 
tion for use in the process of coupling or splicing 
splints, cane, etc., in the manufacture of furniture and 
other articles, and the invention provides means by 
which the clasps may be automatically fed from the 
receptacle in which they are held. 


HYDRAULIC BEER Pump. — Joseph L. 
Shiring, Allegheny, Pa. This invention provides a 
double-acting pump to force air into casks to discharge 
the liquid, the pump acting automatically to keep the 
air up to the standard pressure, means being provided 
whereby the action of the oppositely moving pistons 
shall be rendered positive, and they will always operate, 
irrespective of the muddy condition of the water. 


JEWEL CASE. — Hinrich Grohbrugge, 
New York City. This case is open at one end, and has 
aspring at the bottom and a latch in one side wall, 
while a drawer is adapted to engage the spring and 
latch, the locking mechanism being invisible, and a key 
not being required to lock or unlock the case. 


GATE. — James W. Fisher, Palouse, 
Washington. This invention provides a novel con- 
struction and combination of parts whereby the gate 
may be conveniently and expeditiously raised when oc 
casion may demand to swing inward and outward over 
any obstruction, such as drifted snow, etc., while it also 
has a simple, strong and effective spring latch. 


HORSESHOE.—Henry S. Briscoe, Mor- 
risonville, Ill. This is a shoe to be attached to the 
hoof without the use of nails, a curved clamping bar ex- 
tending from the sides of the shoe over the hoof, with 
which is connected an adjustable locking bar extend- 
ing upward from a lug on the toe of the shoe, 


CALENDAR. — Nathan A. Wheeler, 
Alpowa, Washington. This calendar has the usual 
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stationary numbers, and upon its face are horizontal or 
perpendicular slides, grooves, or ridges, to support a 
slip indicating a day, month, or year, the face also 
having perforations or other provision for holding an 
indicator thereon, a particular form of frame being pro- 
vided to encircle a date and prominently display it. 


PENCIL HOLDER. —John 8. Shaw, 
Durango, Col. Thisis a device to be applied to a slate 
frame, which is made with a longitudinal recess in 
which is pivoted a spring-actuated receptacle, forming a 
convenient pocket in which the pencil may be held, and 
permitting its convenient insertion or removal. 


LETTER Box. — Francis Catudal and 
Elzear Drolet, Clyde, Kansas. This box has a drop lid 
opening outwardly, an interior tray opening down- 
wardly, links connecting the lid and tray, a cam lever 
acting on the lid to open it, and a detent for the lever 
adapted to hold the lid open temporarily, the box being 
designed for use by merchants, etc., to receive mail or 
other matter and hold it safely until removed. 

CasH DRAWER AND RECORDER.—Wil- 
liam Assheton, Baltimore, Md. This is an improve- 
ment.in that class of devices in which astripof paper is 
caused to moveunder a partially glazed opening, and 
the amount of the eale being first written upon the 
paper, the paper is fed forward under the glass as the 
drawer is opened to deposit the money, so that the 
record of the amount cannot be tampered with. 

Lock.—Benjamin Edwards, New York 
City. This isa lock to which a key cannot be fitted 
unless the mechanism is exposed, thus preventing the 
lock from being skeletoned or picked, the luck being 
also constructed for a variety of keys, so that the key 
of one lock will not fit another lock differing therefrom 
in the slightest degree in any of its operative parts. 

SHEATHING VESSELS. — Franklin 
Ewing, Jr., Atlantic Highlands, N. J. This invention 
covers an apparatus for applying sheathing to hulls, 
comprising clamping plates or jaws to secure the ap- 
paratus to the beam, a lifting screw, and an arm carry- 
ing a pressure screw at right angles to the lifting screw, 
the arm and pressure screw being adjustable to differ- 
ent positions. The invention is also applicable for 
joining the timbers of the hull, and otherwise facilitat- 
ing its construction. 


ORE WASHER. — Samuel C. McLana- 
han and William F. Kirk, Hollidaysburg, Penn. This 
invention consists in the peculiar construction and ar- 
rangement of the journals, journal bearings, and end 
plates of the washer box, whereby the renewal of the 
bearing surface, when worn, may be more easily effect- 
ed, and also in the special construction of a flanged 
journal, a sleeve for the end of the shaft, and stirring 
blades attached to the sleeve. 


O1L Cup. — Charles H. Baker, New 


York City. This is a device designed more particular- 
ly for wagon hubs, the exterior being screw-threaded to 
screw into the hub, while in the inner cap is a screw 
rod with a point adapted to close more or less wholly 
the feed aperture, and thus control the supply of oil to 
the axle. 
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LEAK DETECTOR FOR PIPES.—Andrew 
H. Brown, New York City. This invention relates to 
an improvement on a former patented invention of the 
same inventor, by which the accumulating water actu- 
ates a@ valve so that an annunciator is sounced, the im- 
provement providing for the continuous sounding of the 
alarm until the leak is repaired. 


_ HEATING AND VENTILATING BUILD- 
1nNG8.— Donald Andrews, Lockport, N.Y. Air passages 
are, by this inventior, arranged in the walls of the 
building and connected at their lower ends with a fresh 
air passage led over coils of incased heating pipes, foul 
air discharge pipes being also arranged in the walls, and 
both passages being broken up by numerous small 
registers, to constantly remove vitiated air and supply 
pure heated air. 


Bait Lock. -— William Boyrer, New 
York City. This isa device designed for use on pots, 
kettles, etc., to hold the handle off the hot body part, 
and consists of a clamp adapted to clamp on one of the 
ears and a swinging arm pivoted on the clamp and 
adapted to engaye the bail or handle. 


BUCKLE CONNECTION. — Anthony 
Biesen, Merrill, Iowa. For connecting a buckle and 
strap this invention provides a plate having its two 
ends adapted to be bent parallel and clinched together, 
there being formed integral with the plate a loop or 
keeper for the free end of the strap, making a strong 
and cheap way for connecting a buckle and strap with- 
out doubling the strap and sewing or riveting it. 


HORSESHOE.—Thomas L. Tipton, Jeru- 
salem, Ohio. This invention relates to what are styled 
* rolling horseshoes,’ used on the front feet of fast 
horses, and is made to turn both down and up at the 
heel, with a slight bevel outward on top from the heel 
nails back to the point or ends of the heel, to provide 
for the widening of the hoof’s heel ends. 


Note.—Copies of any of the above patents will be 
furnished by Munn & Co., for 23 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 
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BUILDING EDITION. 


FEBRUARY NUMBER. -(No. 64.) 


TABLE OF CONTENTS. 
1. Handsome plate in colors of an elegant residence on 
Chestnut Hill, Mt. Vernon, New York, erected at 
a cost of $12,000 complete. Two perspective 
views, floor pians, etc. 


2. Colored plate representing an attractive residence 
at Auburn Park, Chicago. Cost $7,000. Floor 
plans, perspective elevation, etc. 

3, Plans and perspective view of a carriage house 
erected at South Orange, N. J., at a cost of $2,700 
complete. H. H. Holly, Esq., architect, New 
York, 


A residence at South Orange, N. J. Cost $11,000 
complete. Perspective elevation, floor plans, etc. 
Architect, H. H. Holly, New York. 


Han@&Some residence of Gothic design at German- 
town, Pa., erected for Mr. B. P. Wilson. Per- 
spective elevation and two floor plans. 

Cottage in Sophia Avenue, Chicago, estimated cost 
$2,800. Floor plans ard perspective elevation. 
Perspective elevation and floor plans of a recently 
erected cottage at Stratford, Conn. Cost $2,700 

complete. 

A colonial residence erected at South Orange, N. J., 
from plans by Rositter & Wright, architects, New 
York. Cost $17,000 complete. Perspective ele- 
vation and two floor plans. 

Cottage at Austin, Chicago. Estimated cost $3,700. 
Floor plans, perspective view, etc. 
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5. 


6. 
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Floor plans and perspective view of an elegant 
cottage at Austin, Chicago. Cost about $5,000. 


A corner of a boudoir, designed by J. Armstrong 
Stenhouse. Half page illustration from a colored 
drawing, which appeared in the Royal Academy 
exhibition last year. 


A picturesque cottage of moderate cost at Austin, 
Chicago. Two floor plans and perspective eleva- 
tion. Estimated cost $900. 


Miscellaneous contents: Jarrah wood.—Biographi- 
cal sketch of Henry Schliemann,the archzologist. 
—Bronze castings, The SCIENTIFIC AMERICAN & 
help to builders.--American stone fields.—How 
can iron pulleys be papered?—England’s favor- 
ite hard woods.—F loors.—Plaster.— Developments 
of construction.—Corrosion of zinc in contact with 
brick.—Etching upon glass.— Magnesia 1n cement. 
—Our last year’s volume.—Improved woodwork- 
ing machinery, illuetrated._A novel calendar, 
made of tin.—Broughton self-closing basin cock, 
illustrated.—The Edson recording pressure gauge. 
—A new gasoline engine, illustrated.—Universal 
file handle, illustrated.--The Dunning hot water 
heater.—Improved conduits for electric wires, il- 
luetrated. — A thoroughtly built parlor door 
hanger, illustrated. — California fruit.—Labor- 
saving appliances for the carpenter and builder, 
illustrated. 


The Scientific American Architects and Builders 
Edition is issued monthly. $2.50a year. Single copies, 
25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi- 
cally, a large and splendid MaeazINE OF ARCHITEC- 
TURE, richly adorned with elegant plates in colors and 
with fine engravings, illustrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the LARGEST CIRCULATION 
of any Architectural publication in the world. Sold by 
ai) newsdealers. 


MUNN & CO., PuBLisHERs, 
361 Broadway, New York. 
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cables our SUPPLEMENT, No. 747. 2. How long is it 
supposed to take after you telegraph the first word of a 
message before it is received, from the nearest point of 
this side of the Atlantic to the other? A. About three 
seconds is given as the time of transmission of an elec- 
tric impulse. 


(2830) J. F. F. asks how horn comb 
manufacturers flatten or straighten cow horns, so that 
dampness will not curl them. A. All manipulation of 
horn in the way of bending is done by heat and pres- 
sure. When bent or straightened hot and kept in shape 
until cool, dampness will have little or no effect on it, 
Hot water may be used as the heating agent, 


(2881) J. E. R. asks for the manufacture 
of what is known as celluloid collars and cuffs. A. 
Celluloid collars and cuffs are rolled, stamped or 
pressed into shape while warm. Theexact details of 
the process are not published. A muslin backing may 
be used tu give grain, The rolls, etc., are kept hot by 
steam, gas flame, or otherwise. The main portion isa 
sheet of celluloid charged with zinc oxide. 
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INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted 


Send for 50 page free catalogue of best horse powers, 
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A. W. Gray’s Sons, Middletown Springs, Vt., box 5. 


“ How to Keep Boilers Clean.’? Send your address 
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Alarm. See Fire alarm. 
Anchor. A. McDougal 
Animal grip, BE. A. Sti 
Apron, C. A. Filkins.. 
Atomizer, vaginal, W 
Awning brace, King & Carr. 
Ax helve fastener, H. M. M 
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Bag. See Striking bag. To 
Band cutter and feeder, C. W. Bond 
Band cutter and feeder, F. B. Karn. 
Bar. See Chenille cutter bar. 
Barrel washer, G. A. Bidwell. 
Basket. O. Jennings as eee 
Battery. See Secondary battery. 
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Bearing, roller, C. D. Meneely ‘ 4a 60 
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Car lighting, electric, L. F. Jordan. 
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Books referred to promptly supplied on receipt of | Cars, gate for exit passages of railway, J. H. Fox. 445,809 

price, ees ; Cars, contd for exit passages of railway, J. H 
Minerals sent for examination should be distinctly | =» FOX. ....... 6. ceeseecece cee e ete e settee nese ceeeeee 445,808 


marked or, labeled. 


Carpenter’s gauge, A. A. Welsh.. 
Carriage, collapsible baby, Oulton & Meister . 
Carriage top joint, D. T.Smith 
Carrier. See Parcel carrier. 
Case. See Packing case. Sample case. 
Cash register and indicator, H. Cook 
Cash register and indicator, C. ty Grimes 
Cash register and indicator, C. 
Cash register and indicator, M 
Cash register and indicato 
Wythe... 
Caster, G. J. 
Casting hooks, pattern for, 
Cement can, O. F. Drew .. 
Chair. See Convertible ch 
Channel flap laying machine, Hemingway 4 
Aldoes.. 
Checking an z device, M. 
Chenille cutter bar, J. J. Hughe 
Chimney, P. Dickinson... 
Chuck, drill, J. A. Beche 
Chuck for turning lathes, Grout & Bowers. 


(2827) Amateur asks: 1. What tools or 
instruments are needed in the finding or searching for 
minerals of any kind? A. The daimond drill is used 
for prospecting on the large scale. A mineralogist for 
field work needs a hammer and chisel. See our SUPPLE- 
MENT, Nos. 200and 453. 2, Where is the nearest place 
to look for minerals, in this vicinity ? That is for spe- 
cimens for a collection. A. Bergen Hill: where any 
blasting is in progress is a good place. You will find 
most minerale in the metamorphic and primitive rocks. 
On Staten Island in the serpentine localities, good spe- 
cimens are often found. See SUPPLEMENT, Nos. 344, 
349, and 363. 3. What are the names and properties of 


the inclosed minerals? A. No.1 is slag from some | Churn, N. Evinger..................05 ete necuaeeese 445.833 
furnace or crucible. No. 2 18 gypsum. No. 3is agate. Gizar machines, flexible Mooney racer Becks. ai 


The U. S. Geological Survey may be addressed on the | Clipping machine, hair, Coates & Iong.. 


subject of mineral localities. Good works on miner- Gime Water coset sce ue ae PS wean ie 
alogy always give localities. Dana’s ‘* Mineralogy” 1s | Cloth pressing machine, G. W. Voelker............. 9.72 
ideale » By Clothes drier. J. J. Becker. 1 445.633 


the sine gua non for American collectors. We can sup- 
ply it for $10. Dana’s ‘** Manual’ and “‘ Text Book ” ure 
$2 and $3.50 respectively. 


(2828) W. A. M. asks: At what height 
must J cut a tree off, the height of which is 58 feet, so 
that the stump will form the perpendicular and the top 
the hypotenuee of a right-angled triangle, the bage of 
which is 30 feet ? A. Let xv=altitude and y= hypote- 
nuse of triangle. Then by the conditions of the pro- 
blem we have: 2+4y=58 (1) y2—2%2=30? (2) .. e=58—y. 


Clothes hanger, E. Sundberg. 
Plutok couplings, reversing gear for, R. H. Kd- 


Coiling wire rods, mechanism for, F. H. Daniels.. 445.985 
Composition of matter, A. Moffatt... os 
Convertible chair, B. 8S. French............ ..seeceee 445.774 
Cooler. See Water cooler. . 
Copper free from oxidation, process of and appa- 
ratus for producing hot rolled, G. W. Cum- 
MOTB is is vee vate: Sactee's-oaisioiticlbrs sabe seja s siete Joao eves 445.601 
Corkscrew, Cam mpbell & Hough.. oe 445.539 
Cotton feeder, 8. W. Woodbury... +» 15.916 
Cotton picker, O. Kretzschmar.. we 445,785 
Cotton scraper, J. J. Hobbs... «445.591 
Cotton scraper. J. R. White... « 445,827 


ituti i i i Coupling. See Car coupling. 

Substituting this value of 2 in equation (2) we have Cowl, exhaust, R. M. Pancoast... 445.819 
y?— (58—y)2?=900. Crane, travelilg, we Hose r). 112 
; ultivator, A. tt ie 

Reducing, 116 y= 4264 Cultivator attachment, Bailey 45.871 
y=36%6 feet Curtain pole bracket or support, J. . 2 ‘estie. eevee 445,628 
= “ Cutlery, forging blank for hollow handled, W. H. 
e=2124 Chapin, 205s seeencsnse ssieecs sec satnitea ete cae 445,659 
Or the tree must be cut 21°24 feet from the ground. | Cutter. See Band cutter. 


Dancing figure, coin-controlled, J. N. Blauvelt 
Dental engine driving wheel, J. S. Campbell 
Dental plugger, E. .J. George _. 
Dental thermal Inetroments) a. E 
Desk seat, school, A. Car 
Diaphragm meter, W. J. 


(2829) J. G. asks: 1. Please say how 


many cables there are laid from Great Britain to 
America? A. See for fall account of transatlantic 
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Die folding and seaming machine,.F. A. Walsh... 445,788 
Digger. See Potato ciewer, 
Door opening apparatus, V. Mehay......00...- 445.614 
Draught equalizer. J. W. Gamble... 3 


Dredger, H. Roessler. 
predgs in place, apparatus for holding, J. Ken- 


ne 
Drier. Gee Clothes drier. 
Drilling machine. I’. Stanley 
Drip catcher, J. Morningstar 
Dumb waiter, H. A. Smith 
Duplicating apparatus, register for, F. fs Bees 
Dye, pink, F’, Bender 
Edger, gang, ’. N. Armstrong........ 
Educational appliance, Jahr & Boecher. 
Educational device. Dothiemy er & Wolfe... 
Electric conductor support, F oster & Bevis. 
Electric cut-out, G. A. Scott...........0.6.+ 
Electric lights, mast arm for, G. Fitch. 
Electric machine, dynamo, C. 
Electric motor, F.J. Patten .......... 
Electric motor starting device EP. 
Electric motor switch. F. A. Welie 
Electric switch, .!. W. Hotftnan 
Electric switch, G. R. Lean. 
Klectric wire connector, J. 
Electrical resistance, asymmetrical, 
TOME sos. Scce cree seed 


Electrode, a 
Klevator. See Platform elevator. 
Elevator driving mechanism, H. J. Reedy.. 445, 902 
Elevators, discharge regulator for hydraui 

T.C 445.748 
End gate, J. P. Marshall.. 678 
Engine. See Hot air engine. 
Engine attachment, D. R. & F. M. Woodsum.. 445,943 


T. Gaunt 


Evaporating apparatus, T’ 


Exercising a Apparatus. W. L. Coop..... ar 6126, 
Extractor. e Stump extractor. 
Fabrics, apparatus employed in the cutting - 

weft pile, O. Drey.. - 445.620 


Fan. tly. G. W. Slawson. 
Fare register, 'T. B. Lee.. 5 
Feedwater heater and purifier, V. H. MeConnell, 


Feeding device, J. H. Morrison. 
Fence, L. Barnes........ ... 
Fence, J. B. Cleveland 
Fences, tension device for slat and wire, EF 


Mle yo. ets sda eee Ceielcawes aaleld 445,547 
Fender. "See Fireplacefender. re 
Ferrule, J. Macphail 445,596 
File or rasp, 1. N. Dalla: 445,712 
Filter, J. Hi. Millen. . 168, 
Filter, pressure, P. R. & P. R. Gray, Jr 445,890 
Filtration, downward. J. W. Hyatt . 445,585 
Fire alarm. automatic, J. B. Deen. .: 920 


Fire indicator, elactric, 'T. R. rae 

Fireplace fender, i. W. Keifel, Jr.. 

Floor, H. Herrmann 

Fork. See Agricultural fork. Loom’ weft fork. 
Winker fork. 

Frame. See Bucket suspending frame. Slate 
frame. 

Fruit pitting machine, J. T. Ish 

Kurniture, W. S Goodwillie.. 

Gauge. See Carpenter’s gaug: 

Gas burner, incandescent, J. C. O. Chemin 

Gas burner, self-closing, W. Ten Eyck 

Gas lighter, electric, If. Hf. Cutler... 

Gas lighting apparatus, electric 


445,725 
445, 612 

445,728 
445,727 


Gas meter, Stidham & Wallace. 445,757 
Gasoline burner, automatic, N. 445,572 
Gate. See End gate. 
Generator. See Steam generator. 
Glass, compound tor frosting, W. H. Akester.. - 445,528 
Glassware polishing machine, C. Wood « 445,708 
Glove fastening, E. Pringle...... « 445,820 
Grain binder, automatic, T. Lenox 445,586 
Grain binder cord knotter, A. Stark. 445, °788 
Grain spout, J. Simpson.. « 445,645 
Grate, R. H. Smith........ ~ 445,575 
Grate support, C. LL. Beers ~ 445.87 
Grinding mill, V. L. Rice... seocees 440,821 - 
Guard. See Car safety guard. 
Gun, breechloading, J. Warnant-Creon............. 445.880 
Hames WesiSs Carrie: sic.) cls ccs ede cestagaesscdeaes 584 
Handle. See Velocipede handle. 
Hanger. See Clothes hanger. Picture hanger. 
Harness, A. RuSS..........0.ccccececccceccccees ‘ 443.20 
Harrow, J. Macphail » 445,58" 
Harrow, M. J. Todd.. tas 342 
Harrow, disk, G. 8. Ruef....0220002 DINIDIINIIN 445,787 
Harrow, seeder, and mower, ‘combined, H. V. 

CONWAY 2202. 5 coves ve cvtsusesen bese seves. Seccneees » 445,543 
Hay rake" wna loader, combined, D. C. Chaddock 

CE es IS a SAS e aa ae te oa puie stats Neeeees - 445,541 
Heading dressing machine, W. H. Curnayn. ~ 445,619 
Heater. See Feedwater heater. Wheat heater. 
Heating and ventilating apparatus and system, J. 

Ac SKUILOD . siuis ccsesiesot ces coweijeesas sais os 445,762, 445,763 


” 
Hinge for tables, desks, ete., flush, J. Batcheller.. 445,582 
Holder. See Book holder. Clapboard holder. 
Ink or color holder. Music book holder. Nip= 
ple holder. Pen holder. Sewing machine at- 
tachment holder. Soap holder. Soap powder 
holder. Trolley wire holder. 
Hoof expander, M. Heagerty 445,778 
Whiffletree 


445,895 


Hook. See Wardrobe hook. 
Hook, J. Killinger 


Hook for wearing a parel, 

Hutchinson & Madgin.... 445,893 
Horse tracking device a0) ° 

Cashion.. ~ 445,540 
Hose to coup ne! - 

sOD....... 445.854 
Hot air engin 445.904 
Hydrocarbon burner, B. G. 445.692 
Ice harvesting machine, Fk’. E. Kinsman 445.806 
Indicator. See Fire indicator. Lamp filling indi- 

cator. Station indicator. Visual indicator. 
Injector, Kaczander & Ruddy.. wee 445,642 
Injector, steam, J. Desmond.. - 445,831 
Ink or coior holder, A. V. Benoit. « 445,764 
Insulator, H. D, Winton........... asbseeiesees « 445,790 
Iron. See Sad iron. 
Jack. See Lifting jack. 
Jar cover, R. G. Burlingame.......ceccecceceseseees+ 445,921 
Joint. See Carriage top joint. 
Kiln. See Brick kiln. 
Knit garment, H.C. Bohne.............0006 « 445,945 
Knitting machine, circular, E. R. Branson.. 445,690 
Ladder, telescopic scaling or fire escape, Smiter 

& Duhamel « 445,720 
Lamp, electric arc, J. W. 1 445516 
Lamp, electric arc, O. C. a 445,124 
Lamp filling indicator, L. N. Lusk 45,565, 
Lamp, incandescent electric, 1’. D. Bottome....... pri 
Lamps, cut-out for incandescent. T. D. Bottome 445,686 


Lamps, hanger or harp for suspending, C. G. 


HOO rle soe. eb onveaen se sunsiese views nies de seein 445,698 
Lamps, reel for raising and lowering electric, J. 
| -ROD@PtS vec... cicccce ceecccces - 445.903 


Lantern, signal, T. S. Kasterbrook.. 
Latch, C. E. Lege et a 
Lat he, turret, Grout & Bowers 
Lathes, gripping device for, Grout & Bowers, 

445,696. 445,697 


Lathing, hanger for wire, G. Kelly.... 
Leather cutting machine, H. C. Pease 
Leather strips, machine for splitti 
Bates.. 
Letter box, 
Lettering device, adjusta' 
Lever, G. H. Jantz. 
Life-saving apparat' 
Lift, automatic double topping, TL 
Lifting jack, W. S. Livengood. 
Tiniment) J. Wilfong 


Lock. "See. Bottle lock. Printer’s galley lock. 
Seal lock. 

Loom shedding mechanism, C. W. Wolff........... 
Loom shuttle operating mechanism, S. Turner.... 
Loom weft fork, J. H. Knowles..........06....0c00- 445,627 
POUTICACInE: purposes, incombustible waste Fors 

GAs, teee ceeds ene tee ecee ees 
Meat chopping machine. J. Sheargren.. 


Medical apparatus, electrical, J. C. Chambers...... 
Metal bars, etc.. machine for straightening and 
polishing. W. A. MCCOO]......csenscuseressescees 445.571 
Metal pieces, apparatus for testing, L. De Place.. 445,860 
Meter. See Diaphragm meter. Gas meter. 
Mill. See Grinding mill. Pug mill. 
Mould, T. BE. Twist « 445.737 
Money till, reflecting, G. R. Meitzler........ 445,596 
Motion, device for converting, W. E. Canedy. «+ 445,922 
Motor. See Car motor. Electric motor. Pneu- 
matic motor. Spring motor. Water motor, 
Motor, Ne He AUBIN ee oins sees ceiace ses sescee'es ees. 445,593 
Mower, lawn, E. E. Runyon « 445,616 
Mower, lawn, L. Saat 445,682 
Mowing machine, J. W. ie 445,894 
Music book holder, C. A. Wetz.. 445,591 


Musical box, A. Junod et al 
Musical instruments, pipe for wind, A. 


vers 
Nail making machine, J. H. Thompson 445,722 
Name plate pattern, J. H. Kator........ 445,785 
Nipple holder, C. T. Hacken...............+6 445,949 
Nozzle, lubricating discharge, O. R. Chase. 445,711 
Ovens, construction of baker’s, G. 8. Tunks 826 
Packing case, Yocum & Kacer ............. 445.809 


Packing for stuffing boxes, H. E. Forrest. 

Pail. dinner. G. P. Mitchell.. Sts a 

Paint pails, brush scraper ai 
BrOWD vevseceeseveveeee 
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Paper coating apparatus, J. Kayser. 
Paper cutting machine, L. Carrer.. 
Paper, leather, and other plastic” 
for ornamenting, W. Schumacher. 
Paper, water finishing, G. La Monte.. 
Parcel carrier, Starr & Kruzeise .... . 
Pasting device, G. P. Salisbury.......... Namen 
Pattern. See Name plate pattern. 
Pattern, D. 8. Paul 
Peanut picking machine. W. Watson 
Pen fountain, N. fF. Palmer........... 
Pen, fountain ruling, W. H. piremire 
Pen holder, L, L. W. MeMurtry.. 
Pen puller. 1. W Heysinger............-....- 
Pencil) sharpening machine, F. M. Livingston 
Phetograph cabinet, O. M. Herberg........ 
Photographic apparatus, Swinden & Earp... 
Photographic background, W. G. Entrekin 
Photographic camera. W. H. F' 
Photo Taphic plate holders, negatives, and stock, 
cabinet for, G. H. Richards.... .. .........0... 
Photographic printing apparatus, Wynkoop - 


Fuller........c0cc.00. 445,550 


KOMP os cies dsice fosietiwes (iieuce cutee nd deed sane . 445,581 
Pianoforte action, A. T. Rousseau....... Bsaes ces 445,905 
Picker. See Cotton picker. 


Picture hanger, A. eideall 
Pill machine, J. R. Clark.. 
Pitman head, J. Garfield. 
Plane, G. W. Wright... 
Planter, E. Tyden 
Planter, combined cotton and corn, 
Planter, corn, F. P. Hi 
Planter, cotton, J. ND. Schofield...... 
Planter, single seed, Hurd & McLane 
Planters and markers, wheel for Leorns 
Platform elevator, G. Ruddell . 
Plow, B.C. Troxler............. 
Plows, planter and fertilizer d 
ment for, W.S. Jones... .... 
Pneumatic motor, F. H. Richard: 
Pot. See Coffee pot. 
Potato digger, C. Wright........ 
Press. See Brick press. 
Printed sheets of paper, apparatus for Anishing, 
Duncan & Salmon... 
Printer’s galley lock, Pro 
Printing machine, ticket, G. B. Massey. os 
Printing rollers, producing cylindrical, Murnane 


445,610, ison 
445.913 


Pa ‘Drosten Sotceainnns nega ee Reta ihn. 445,932 
rinting surfaces, machine for producing, John- 

son & Crane .. 445,559 
Privy vaults, construction of, T. W. Carrico. 5 
Propeller, screw, B. F. & M. F. Sparr....... . 864. 


Protector. Seo ir ‘Tree protector. 
Pug mill, W. A. Parry.........ccccccscccccccescee coos 
Puller. Bee Ben puller. 
Pump, G. J. Keller........00 ccccccccccccccccceseceees 
Pump, J. P. Montgomery... 
Pump, J. W. Wadsworth . 
Pump, centrifugal, H. W. ‘Brown. 
Pump. double-acting, 8. White 
Pumps for air and gases, apparatus for compen- 


sating the pressure in slide, E. mubner eaiaeees 4 


Radiator, G. B. Cobb, 
Railway, electric. R. M. Hunter.. 
Railway frog, Moats & Crawshaw... 
Ratlway rail crossing, J. F. Hudec............ 
Railway signaling apparatus, J. M. Brohard 
Railway signals, automatic circuit closing de- 
vice for, Loy & O’TOOle.... ........ ccc eee eee ee 
Railways, contact device for electric, K. M. Bent- 
OY. sors ss sien Sai Sid dh e's g's Son Uae SG rea soba seaisle cones 
Railways, coupling for the trolley wires of elec- 
tric, S. H. Short............cceceseceeecseee eee we 
Rake. See Hay rake. 
Register. See Cash register. Fare register. 
Regulator. See Vehicle regulator 
Repeater, F. W. Cole............. 
Riveting machine, G. H. Pegram 
Rolling metals, machine for d 
Bettendorf 
Roundabout, 
Sad iron, H. M. Cooley. 
Sample case, H. Noee. 
Bandpapering machine, 
Sash cord guide, J. R. Walsh 
Saw filing and setting machine, W. H. Parry 
Scale poise, platform, J. H. Stromyer 
Seal lock, E. Meise.......... e 
Seaming machine. die, F. A 
Beal. See Desk seat. Venicle seat. 
Secondary battery, H.T. Cheswright 
Semaphore, electric, Stitzel & Weinedel. 
Sewing machine, F. Chase 


«445,924, 
Sewing machine attachment holder, J. R:’ Hebert 445, 


Sewing machine embroidery attachment, 
FLUntington.... ....cccceceesee nee weeeeeees 
Sewing machine presser foot, K. J. T ise hts 
Sewing machine shuttle. J. E. Botiramt: .445,605, 
Sewing machine thread waxing device, J. &. Ber- 
PAD oo. ceeds ecc ses ccc te teiciey sive ees seseeecesees 
Sewing machines, fan attachment for, L. hapheene 
Shaping machine, Woodford & Raymond.. 
Shears, Lachaume & Pasteyer............. 
Sheave, T. O’Neill........ ..........0..--05- 
Sheet metal folding machine, C. B. Peaslee. : 
Sheet metal stamping and perforating machine, 
W. A. Turner. 
Shelf fastening, J. 
Shingle or shake machine, C. W. Babcock 
Shoes, inserting gores in, A. E. Wicks..... . 
Sifter, ash, J. Karle................0..66 
Sign, changeable, A. L. Jarkin 
Signal. See Block signal. 
Signal apparatus, M. Campbell 
Signal box, non-interference, F. W. Cole.. 
Signal box, non-interference, M. G. Crane... 
Signal box, successive non-interference, ¥. 
‘ole 
Signaling device, electri 
Skylight, G. Bickelhaupt 
Slate frame, 8. Marks. 
Soap, device for grat 
Chamberlin ...... 
Soap holder and rub 
Soap powder hokéer, F. J. Lockwoo' 
Soldering and cementing cans by el 
parat.us for, M. W. De 5 
Soldering. and cementing cans, electric, M. W. 


T. 8. 


Burrell 


1.& Markland 


Dew 
Solderin be y machine, dip, E. G. Lauterback. 
Spring, motor, C. A. Loring 


Stamp, time Tainterinn: Be W. Morton. 70. 445 


Stand. See Bicycle stand. 
Station indicator, electrical, E. 8. Bly....... ...... 
Steam boiler, R. R. Bottsford wedbasigurete 6 
Steam generating Spparatus. £.Fales.. 
Steam generator. 8 Fleming.. 
Stone dressing machine, J. Kellow 
Stove top, P. Haerst... .......... 
Striking bag, H. B. Cook. ............. 
Stump extractor, pens & Baughman.. 
Sulky,G. H. Tripp. .......... cece cece ween cette 
Supporter. See UO tenne supporter. 
Surveying instrument, J. N. G 
Suspenders, E. Gutmann........ 
Suspension apparatus, I. Bushong. 
Sweat pad fastener, C. H. We 
Switch. See Electric switch.” 
switch. 
Syringe, H. G. Pelsenring.. 
Tag. A.C. North............... 
Tapping evinces J. H. Rathbun... 
Telegraph, autographic, H. Et heridge.... 
Telegraphs, automatic switch for autograp! e H. 
Etheridge. 
Telephone box or cabinet. B. A. Stevens. 
Tie wires, separating crosshead, G. B. Ba 
Tobacco bag or pouch, W. J. Cussen 
Tobacco stemming machine, R. W. C 
‘oy, mechanical, H, Hargreaves 
Toy money bank, registering, lve: 
Toy, soap bubble, W. C. Farrand 
Tramways or railways, rolling sti 
nowsky 


Electric motor 


Tube. See Wick tube. 
Tubes, making, A. Lawrence.. 
Tug, shaft. Davies & Downey 
Turn buckle, C. H. Williams. 
Type containing channel, a 
Umbrella, A. Weigand. 
Uterine supporter, P. Yost.. 
Valve for automatic brake mechanisms, triple, F. 
OOTE. ... 0... cece eceseeseeee eens 
Valve gear, M. Greenwood . 
Venicle: {resulator, electrically Propelled, 7 a 
Vehicle seat, T. J. Kerstetter_. 
Vehicle, Leow heeled: J. W. Hewitt 


Veneering lumber, mould for, W.E. Brock: 
Ventilating apparatus, @. H. Burrows.. 
Vessels, elastic fender for, G. O. Stein 
Visual indicator, electric, F. W. Col 
Wagon, P. & J. W. Brown......0..6 
Wardrobe hook, W. B. Comstock waco sees 
Wash tub, J. Kellow.............cce-eecseeee eee Sa are a! 
Washer. ‘See Barrel washer. 

Water closet, J. M. Holloway.. 
Water cooler, A. T. Beacham. 
Water motor, 8. Golden...... 
Water motor, S. Smyth... .. 


445,798, 15.800 10 45.90 


445,813 
. 445,731 
« 445,615 

445,715 


Water purifying apparatus, F. A. Bunnell... « 445,587 
Water purifying apparatus, T. J. Hoyt..... - 448,780 
Water wheel M. Bookwalter 445.844, 445,845 
Watering stock, device for, C. E. Buckley .» 445,920 
Weather stripping W. H. Cosper..... a « 445,544 
Wheat heater, A. H. Brockman......... « 445,536 
rhe bee Dental engine driving wheel. Water 

Whiffietree hook, J. R. Davis...........--sessseseee- 445,804 


Wicks rave forlamps or oil stoves, D. ie whitting- 


Tasetaia g idssiere Gh we lolerarsyersietele sale . 445.789 
wire: W. Palmer, Jr... . ~ 445,573 
Wicker fork, E. A. Stephens...... - 445, 
Wire covering machines J. MeCahey.. «+ 445,598 
Wire, seamless plated, .U. Meyer.. . 445,814 
Wood fiber digester, W . P. Haw! ley.. s 


DESIGNS. 


Carpet fasteners s stair, D. Walker. 


Cigar hghter, B. D. Milliken..... 20.497 
Drawer pull, W. J. Swan «+ 20,498 
Glass or other ware, ornamentation of, a: Hoare.. ‘ 22.504 
Jug, W.C. King... 0. cece ee cece eee » » 20,505 


Metal bar, A. W. Spooner . 
Panel for ceilings, etc, F. F. Bischoff. 
Spoon, J. H. Johnston................ 
Stove, oil or gas, Goldstein & Block 
Type, tont of printing, C. K. Heyer 


TRADE MARKS. 


Beer, bottled lager, E. Benswanger 
Bitters, G. 8S. Fleming.............. 
Boots and shoes, Norman & Benn 
Boots, shoes, and lasts, H. K. Smith & 
Brandy, E&. R. Martin & Co 


20.495 to Rise 
o 20.503 


Canned salmon, R. D. Hume 15,930 
Caramels and candies, Lancaster Caramel Co. 18,42 
Castor oil, A. B. Richards Medicine Co....... : 925 
Corsets, ALB. Jammes..... 0... se 18,917 
Cough drops, A. M. Greule........... 18,940 
Embalming fluid, R. H. Elliott & 8on_.......... 18,927 
Flowers and feathers fur millinery, 8S. Mandel 18.945 


Grain, Pittman & Harrison..... .. .. ...... 
Grapevines, Diamond White ‘Grape Company... 


Guitars, mandolins, zithers, banjos, and the ‘like 
Meyer 


stringed M. 
Compan 


Hosiery. J. 


instruments, & Brother 


Kummel, B. liochstadter 18, 
Lamps, incandescent electric, Sunbeam Incandes- 

cent Lamp Company.............cecececeececeeves 18,931 
Muzaical instruments, C. G@. Conn...................++ 18,939 
Medical preparation of sandal wood and copaiba, 

Evans, Lescher & Webb .............eseeeseeeces 18,914 
Medicine four external application, aun A See Oil 

Company cooes 18.947 
Men’s outfittings, Yeatts & Troth. 18.950 
Ointments, B. D. Blackstone.... . 18,936 
Pomade for the complexion, M. N. Roberts.. 18, 
Remedy for diseases of the liver, J. E. Hethering- 

CON eiaisi Finis a aiidajalindeainae tone doewep es sinivie Secicee's 18,916 
Rem edy for dyspepsia, G. B. Layton............... - 18,918 
Remedy for hay fever and catarrhal diseases, N. 

TUCK OT iisis.c'n55. sce ocd sw eesiues eis sanceacstearedaee’s 18,938 
Remedy for rheumatism, H. Vosburgh aedeeee sae ele 18,99 
Shirts, drawers. and overalls, Middlesex Manufac- 

turing Company. . dcdsesiessesuace + 18.928 
Steam boilers, W Kelly. - 18,941 
Stoves and ranges, cooking 

: Terhune « 18,932 
Toys known as 

Com pany..... 18.919 
Veterinary remed 18,928 
Whisky, Stanton & Company.. 18,946 


A printed copy of the specitication and drawing of 
any patent in the foregoing list, or any patent in print, 
issued since 1863, will be furnished from this office for 
25 cents. In ordering please state the name and num- 
ber of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. 


Canadian Patents may now be obtained by the 
invantors for any of the inventions named in the fore- 
going list. provided they are simple, at a cost of $40 
each. If complicated the cost will bea little more. For 
full instructions address Munn & Ob., 361 Broadway, 
New York. Other foreign patents may also be obtained. 


DMoavertisements. 


Inside Page, ench insertion - 75 cents a line. 
Back Page. ench insertion - - - $1.00 a line. 

The above are charges per agate line—about eight 
words per line. This notice shows the width of the line, 
and is setinagate type. Engravings may head adver- 
tisements at the same rate per agate line. by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 


USE ADAMANT WALL PLASTER 


Itis Hard, Denae, and Ad- 
hesive. Does not check or crack, 
it is impervious to wind, water, 
sy— and disease xerms. It driesin a 

y few hours. It can be applied in 
--any kind of weather. It is in gen- 
eral use. Licenses granted for the 
mixing,using, and selling. 


" Address ADAMANT MFG. CO. 


09 E. Genesee St., 
Syracuse, N. Y. 


Patent Foot Power Machiner) 
Complete Outfits. 


Wood or Metal workers without steam 
power, can successfully compete with 
the large shaps, By using our New 
LABOR SAVI Machinery, 
latest and most improved for practical 
shop use, also for Industrial Schools, 
Home Training, etc. Catalugue free. 
Seneca Falis Mfg. Co. 
695 Water Street, Seneca Falls, N. Y. 


STEREOTYPING; THE PLASTER AND 


Paper Processes. —Composition and Preparation of the 
mould, the best alloys of metal aad proper degree of 
heat, trim ming and mending the plate, etc. A minute 
description of both processes, with numerous illustra- 
tions. A paper of great interest to every printer. By 
Thomas Bolas, F.C.S., F.LC.. SCIENTIFIC AMERICAN 
SUPPLEMENTS, 773 and 774. 10 cents each. 


The Sebastian-May Co. 


Improved Screw Cutting 


Power Wid. LEE 


Drill Presses, Chucks, Drills, Dogs, 
and Machinists’ and Amateurs 
Outfits. Lathes on trial. Cata- 
logues mailed on application. 
165 to 167 Highland Ave., 
SIDNEY, OHIO. : 


POP SAFETY VALVE 
WATER RELIEF VALVE 
IMPROVED STEAM GAGE 
STEAM ENGINE INDIOATOR 


Single Bell Chime Whiatle, and a!) instruments 


used in connection with Steam, Air and Water. 


Sole Agents for Clark’s Lunen Fire Hose. 
CROSBY STEAM GAGE & VALVE C0. #8.cuteg. tt: 


Koston, Mass. 
COMPLETE STEAM PuMP : 
ONLY SEVEN DOLLARS 


DEMAND THIS PUMP 
OF YouR 
DEALER. 


OR WRITE 
TOUS FOR PRICES: 


VanDuzen’s Patent 
VaNDUZEN & TIFT. 


SOLE MAKERS 
INCINNATI, C)== 


misT OF 


Architectural Rooks 


House Drainage and Water Service, in Cities, 
Villages and Rural! Neighborhoods. With Incidental 
consideration of certain Causes affecting the Healthfnl- 
ness of Dwellings. By Jumes C. Bayles. Fifth edition. 
Illustrated. 3860 pp., 8V0.. ......ccccccece cece en eeeee! 00 


The Modern cee Stair Builders’ 
Guide. Being a Plain, Practical System of Hand Rail- 

ing. embracing ull its necessary Details, and Geometri- 

cally Illustrated by 22 steel engravings; together with 
the use of the most important Principles of Progtical 
Geometry. By Simon De Graff, Architect. 4to...$2.d 


Barns and Out-Buildings. Chupters ure devoted, 
among other subjects, tothe Economic Erection and use 
of Barns, Grain Barns, House Barns, Cattle Barns,Sheep 
Barns, Corn Houses, Smoke Houses, Ice Houses, Pig 
Pens, Granaries, etc. There are likewise Chapters upon 
Bird Houses, Dog Houses, ‘l'oo] Sheds, Ventilators, 
Roofs and Roofing. Doors and Fastenings, Work Shops, 
Poultry Houses, Manure Sheds, Barn Yards, Root Pits; 
containing in all 260 illustrations. One 12mo vol., cloth. 
Price, post-paid..... ode ns oinears See. Seavey eee beewaces $1.5 


Tall Chimney Construction, in Stone, Brick, 
Wrought Iron and Concrete. Just published. The best 
Practical Work on the subject. By R. M. Bancroft, Past 
President Civil and Mechanical Engineers’ Society. and 
P. J. Bancroft, Assistant Municipal Surveyor. foyal 
OVO nna hoi saviwune deve dec denseeecektsnctae cunseraaes’ $3.00 


The Architects’ and Builders’ Pocket Compan- 
fon and Price Book. Consisting of a short but com- 
prehensive Epitomeof Decimals, Duodecimals, Geome- 
try, and Mensuraton; with tables of United States 

easures, Sizes, Weights, Strengths, etc., of Iron, Wood, 
Stone, Brick, Cement, and Concretes. Quantities of Ma- 
terials in given Sizes and Dimensions of Wood, Brick, 
and Stone; and Full and Complete Bills of Prices for 
Carpenter’s Work and Painting; also rules for. computing 
and Valuing Brick and Brick Work, Stone Work, Paint- 
ing, Plastering, with a Vocabulary of Technical’ Terms, 
etc. By Frank W. Vogdes. Architect, Indianapolis, Ind. 
Enlarged, revised, and corrected. 368 pp., full bound. 
pocket book form, gilt edges, $2,00; cloth...... $1.56 


Civil Architecture : being a complete Theoretical 
and Practical System of ‘Building, containing the Fun da- 
mental) Principles ofthe Art. By Edward Shaw, Archi- 
tect. To which is added a Treatise on Gothic Architec- 
ture, etc. By Thomas W. Silloway and George M. Hard- 
ing, Architects. The whole illustrated by 102 quarto 
plates finely enaraved on copper. Eleventh edition. 
MO: Foci dice vie sas dene stiees sects te sevd’s ensseeueesedtenss 810.00 

The Principles of Ventilation and Heating, 
and their Practical Application. The book is free 
from unnecessary technicalities, and is not burdened 
with scientific formule. It is invaluxble to Architects, 
Physicians, Builders, Plumbers, and those who contem- 
plate building or remodeling their houses. Lar e SvO, 
clot . 


Building Laws. Law of Building and Buildings, a 
treatise_on the, especially referring to Building Con- 
tracts, Leases, Easements, and Liens; containing also 
various Forms useful in building operations; x Glossary 
of Words and Terms commonly used by Builders and 
Artisans, and a Digest of the Leading Decisions on 
Building Contracts and Leases in the United States, B 

A. Parlett LIOYd..........cccce cece cee ceceeeesecseene 00 

or, acai 


ser Water Heating and Fitting 
Buildings by Hot Water. A description of Modern Hot 
Water Heating Apparatus, the Methods of their Con- 
struction, und the principlesinvolved. With many illus- 
trations, dia grams, and tables. By Wm. J. Baldwin, M. 
Am. Soc. C. KE. 384 pages and 191 illustrations. New York. 


4.00 


Stair Building. Hand Railing byo ne Plane Method, 
applied to the Drawin ng, of all Face Moulds, and unfold- 
ing the Center Line of Wreaths, giving Length of Balus- 
ters under all Wreaths. Also designs und plansof the 
various forms of Stairs. For the use of Architects, Stair 
Builders, and Carpenters. By James H. Moncton..%6.00 


Architecture. Discourseson Architecture. Trans- 
lated from the French of E. Viollet-le-Duc by Benjumin 
Bucknill, architect. Ulustrated by 387 steel engravings 
and 200 wood cuts. 2VOIS........cecceseeetsceecees 15.00 


Architecture. Pulliser’s New Cottage Homes and 
details, containing nearly 250 new and original designs in 
allthe_modern popular styles, showing Plans, Eleva- 
tions, Perspective Views, and Detuils of Jow-priced, mé- 
dium, and_ first-class Cottages, Villas, Farm Houses, 
Towns, and Country Places, Houses for the Sea Shore, 
the South, etc., City Brick Block Houses, Farm Barn 
Stables, etc., etc, and 1,500 detail drawings. 


Artistic Homes. Containing 44 plates of Queen 
Anne and Colonial style Villas and Cottages, costing 
from $700 upward. ane of the latest and best works on 
the subject. B - Fuller, architect. One large (8% 
by 12 inches) Bs cet handsomely bound in cltoh.. $4. 4 

A Manual for 


Blackall’s Builders’ Hardware. 
Architects, Builders, and Building Furnishers. 500 illus- 
trations and Figures. Square 8vo. Cloth.. - $5.00 


cuffaers: Work and the Building Trades. By 
H. C. Seddon, R.E., Examiner in Building Con- 
Season: With illustrations. ‘his work includes the 
general Subjects of Building, Brickluying, Masons’, Car- 
penters’, Smiths’, ron Founders’, and Plumbers’ Work 
ure all treated thoroughly. Glazing, Paper Hanging, and 
Painting. Inside and Out, are all fully treated. It s' ould 
have a place in every architect’s or builder’s library. 
380 puges, 27 engravings. 1886............cseeeseees fF 


Carpentry Made Easy, or the Science and Art of 
Framing, on a new and improved system, with specific 
instructions for building balloon frames, barn frames, 
mi!] frames, warehouses, church spires, etc., etc., com- 
prising also a system of Bridge Building, with’ Bills, Esti- 
mates of Cost, and valuable Tables, illustrated by 44 
plates, and near 200 figures. Second edition, enlarged 
and improved. By Wm. KE. Bell, Architect and Practical 
Builder. Philadelphia, 1888...................0.... 3.00 
pois should be in the hands of every Carpenter and 

uilder. 


Cottages, or hints on Economical Building. Con- 
taining 2% plates df Medium and Low-cost Houses con- 
tributed by different New York Architects; together 
with descriptive Jetterpress, giving Practical sugges- 
tions for Cottage Buiiding. Comptled and edited by A. 

W. Brunner, Architect. And_a chapter on the Water 
Supply, Drainage, Sewerage, Heating, and Ventilation, 
and other Sanitary Questions relating to Country 
Houses. By Wm. Paul Gerhard. One 8vo volume, 
GOGH o 6 dseutynihens chet Mae Fee Ge cov cues Sodnbed cates $1.00 

Decoration, Interior. Containing besides introduc- 
tory remarks, chapters on the Hall, Staircase, Library, 
Parlor. Dining Room, Study and Bed Room. Arnold 
Brunnerand Thomas Tryon. This work is fully illus- 
trated with 75 drawings of interiors, details, furniture, 
etc. It contains suggestions forthe treatment of both 
city and country houses, and indicates methods for alter- 
ing and improving old work. N. Y.. 00 


Dwellings for Village and Country. With Gen- 
eral Descriptions and Detuiled Estimates. By B. 
Reed, Architect. 149 illustrations. 35 dwellings. Goth. 
ito. . 


Easy Lessons in Architecture. Easy Lessons; 
or the Stepping Stone to Architecture. Consisting of & 
series of Questions and Answers Explaining in Simple 
Languagethe Principles and Progress of Architecture 
from the earliest times. By Thomas Mitchell. Illus- 
trated by nearly 150 engravings. New edition with Amer- 
ican additions. Cloth, gilt............... cece eee eee z 


Elementary Decoration: as Applied to the Inte- 
rior and Exterior Decoration of Dwe ling Bonne 8, etc. 
By J. W. Facey.........ccccceeceseecsecsceacceceeenes 80 


Erection of Deyelling. Houses. Illustrated by a 
Perspective View, Plans, Elevations and Sections of a 
pair of Seml-detiched Villas, with the Speciticution, 
Quantities, and Estimates, etc. By 8S. H. Brooks. New 
edition, with plates........ ........ cece cc eeeeceueeee! $1.00 
House Plans. For Everybody. for Village and Coun- 
try Residences, costing from $250 to $8,000, including full 
descriptions und estimates in detail of materials. labor, 
and cost, with many practical suggestions, and 175 illus- 
trations. By S.B. Reed, Architect. 1888. $1.50 
Leffel’s House Plans, Containing Elevations, 
Plans, and Descriptions of Houses costing from $500 to 
, and adapted to families having xood taste and 
moderate means, Including the Six Prize Plansin the 
Mechanical News competition............ 9 ....eeee $2.00 


Tog Cabins; How to Build and Furnish Them. 
Fully iliustrated with 52 cuts and 18 full-page Plates. 
By William 8S. Wicks....... n Lalaich Setanraavechine ve subiote $1.50 


(@™ Any of the above books promptly sent by mail, 
postpaid, on receipt of the price, by 


MUNN c& CO., 
Publishers of the “Scientific American,” 
361 Broadway, New York. 


Send for our Newand Complete C 
sn ee a iey ‘address. pote Leacalearie Bf Boge, 


peat eas nat $3. 


© 1891 SCIENTIFIC AMERICAN, INC. 


PARABOLON MAGIC LANTERN 


No. 45. Price $45.00. 


Particularly suitable for making 
Bromide Enlargements and pro- 
qectine Lantern Transparencies. 
e make several other styles 
singly and in pairs, for use with 
Oil or Lime light. _Our Oxy-Hy- 
drogen Jets and Oil Lamps are in- 
terchangeable on all our Janterns. 
Special facilitiesonthe premises 
for the production of Apparatns 
and Lantern Slides. Mr.k.B. Mytinger, formerly of Mu- 
seum of Natural History, has charge of our Slide Color- 
ing. Slides to order from err te CO", Correspon- 

gence solicited. J. B. CO 
6 Beekman Street, New Week City, U.S. A. 


: OTTO GAS ENGINES 


33,000 SOLD. 
Engines and Pumps Combined. 


For COAL GAS 
or GASOLINE. 
SCHLEICHER, SCHUMM & CO. 


PHILADELPHIA, 
CHICAGO, NEW YORK. 


LITTLE HERCULES DRILL CHUCK 


Has eccentric rotating, self- seripping jaws, 


which hold strongest when work- 
ing hardest. The larger the 

\ drill,the more powerful the 
came leverage. All working. parts 
me Of best steel, hardene The 

® most powerful, accurate, and 
durable chuck ‘in the market. 


ontiba OAM thal that “$9 A. 


ICE-BOATS — THEIR CONSTRUCTION 
and management. With workin drawings, details, and 
directions in full. Four neneray, Ings. showing mode of 
construction. Views of the two fa: stext ice-sailing boats 
used on the Hudson river in winter. By H. A. Horsfall, 
M.E. Contained in SCIENTIFIC eenic N SUPPLE. 
MENT, 1. The same number also containsthe rules and 
regulations for the formation of ice-boat clubs. the sails 
ing and Management of ice-boats. Price 10 cents, 


SAIES nore & ORE BREAKER 


Capacity up to 200 tons per hour, 


Has produced more ballast, road 
metal, and broken more ore than 
all other Breakers combined. 

Builders of High Grade Mining 
Machinery. 

Send for Catalogues. 


GATES IRON WORKS, 
50 C So. Clinton St., Chicago 
215 Franklin St., Boston, Mass. 


GRAND PRIZE—PARIS EXPOSITION, 1888 


THIN PANEL STOCK 


In Whitewood, Walnut, etc. 


Manufactured by the original ‘*syatéme Bartlett,’ 
received the Highest Award and only “Grand Prize” 
given to this industry. The only “ Systéme”’ introduced 
into Europe and America that produces a perfectly 
sound cut board. 


HENRY T. BARTLETT, 
CABINET WOODS | MAHOGANY 
and VENEERS, SAW MILLS, 


200 Lewis Street, New York. 


paar 
For SCHOOLS & PUBLIC ENTERTAINMENTS - 
LANTERN SLIDES COLORED &UNCOLORED 


ciivecie QUEEN &CO. 


= ala Fe 


V VvELOCITY OF ICE BOATS. A COLLEC. 


tion of interesting letters tothe editor of the SCIENTIFIC 
AMERICAN on the question of the speed of ice boats, de, 
monstrating how and why it is that these craft sail 
faster than the wind which propels them. Illustrated 
with 10 explanatory diagrams. Contained in SCIENTIFI6 
AMERICAN SUPPLEMENT. No. 214. Price 10 certs. To 
be had at this Office and from all newsdealers. 


Shepard’s pid $60 Screw-Cutting Foot Lathe 


Foot and Power Lathes, Drill 
Presses, Scroll Saw Attach. 
ments, Chucks, Mandrels, Twist 
Drills, Dogs, Calipers, ete. 

Lathes on trial. Lathes on 
payment. 

Send for catalogue of Outfits 
for Amateurs or Artisans. 
Address H. Lo SHEPARD, 


AGENT, 
134 East 2d Street, 
Cincinnati, Ohio. 


USHMAN CHUCK 


Complete line for all uses shown in new 
illustrated catalogue, free to all. 


Cushman Chuck Co., Hartford, Conn. 


Starrett’s Surface Gauge. 


Improved Sleeve, with Needle Clasp, will 
fit all my gauges as formerly made. 

Price: No.1,8 in., $2; No.2, 12 in., $2.75; 
No. 3, 12in., with 6 in. extension, $3, 

«combination Squares, Hardened_8teel 


Gap Lathe, $125. 


quares, Bevel Protractors, Fay’s Patent 
ganar Dividers, Spring Calipers, Micro- 
meter Caliper Squares, Stee] Rules, etc. 


Send 2-cent stamp for full illustrated list. 


f. 8. STAKRETT, ATHOL, MASS. 
MANUFACTURER OF FINE TOOLS. 


IDEAL MUSICAL BOX 


Is the Latest Invention in Swiss Musical Boxes 
It ie the Sweetest and Most Perfect Instrument 
or the Parlor. Any number of tunes can be ob- 

tained for it. The Largest Stock of Musical Boxes in 

America. Send 4 cent stamp for Illustrated Catalogue. 


JACOT & SON, “sew York” 


ICE-HOUSE AND COLD ROOM.—BY R. 
GQ. Hatfield. With directions for construction. Four 
engravings. Contained in SCIENTIFIC AMERICAN SUP- 
PLEMENT, 59. Price 10 cents. To be had at this office 
and of all newsdealers. 


Edco atom. 


Complete Electric Light and Power Plants. Electric 
Street Cars, Accumulators, Dynamos. Oldest. and 
most experienced Motor Co. in the world. 

THE ELECTRO DYNAMIC COMPANY, 


224 Carter St., Phila., Pa. 44 Broadwas, New \ ork. 


FEBRUARY 14, 1891. |] 


TECHNOLOGY OF ANIMAL, VEGETABLE, 
AND MINERAL 


Fats ano (its ano | ubRicaNTs 


SOAP AND CANDLES. 


BRANNT.—A Practical Treatise on Animal and 
Vegetable Fats and Oils: comprising both Fixed and 
Volatile Oils, their Physical and Chemical Properties 
and Uses. The manner of Extracting and Refining 
them, and _ Pructical Rules for Testing them. as well as 
the Manufacture of Artificial Butter, Lubricants, in- 
cluding Mineral Lubricating Oils, etc., and on Ozokerite. 
Edited from the German and other sources by W. T. 
Brannt. 240engravings, 730 pages,8vo. Price ..%7.50 


BRANNT.—A Practical Treatise on the Manufac- 


German 
8vo. 
$7.50 


CREW.—A Practical Treatise on Petroleum: Com- 
prising its Origin, Geology, Geographical Distribution, 
listory, Chemistry. Mining. Technology, Uses and 
Transportation; together with a description of Gas 
Wells, the Application of Gas as Fuel, etc. By Benj. J. 
Crew. With an Appendix on tbe Oil Regions and the 
Geology of Natural Gas in Pennsylvaria and New York. 
Ky Chas, A. Ashburner. 70 engravings and two plates, 
pages, 8vo. Price........ : 5-00 


CRISTIANI.—A Technical Treatise on Soap and 
Ss. gravings, . ares 


3 The above or any of our Books sent by mail, free o 
postage, at the publication prices, to any address in the world. 


Our new revised Descriptive Catalogue of Practical and 


Scientific Bovuks, 87 pages, 8vo. and our other Cat the 
whole caneeuan every branch of Science applied to the Arte, 
sent free and free of je to any one in any partof the 
world who will furnish his address. 

HENRY CAREY BAIRD & CO. 
INDUSTRIAI, PUBLISHERS, BOOKSELLERS & IMPORTERS 


$10 Walnut St., Philadelphia, Pa., U.S.A. 


THE LITERATURE OF 


The Textile [ndustries 


JUST READY. 


A New and Complete List of the Leading and 
Latest Books on Bleaching. Dye Stuffs and Dyeing, 
Calico Printing, Cotton and Wool, and Cotton, Woolen, 
Worsted, and Flax Manufacture and Machinery, Weav- 
ing. Designing, Sizing, the Harmony and Contrast of 

‘olors, etc. 


2 Sent free, and free of pustage to any one in any part 
of the world who will furnish us with his address. Also 

Ge Our new revised Descriptive Catalogue of Practical 
and Scientific Books, 87 Pages, 8v0, and our othar Catalogues, 
the whole covering every branch of Science upplied to the 
Arts, sent free and free of postage to any one in any part of 


the world who will furnish his address. 
HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 
810 Walnut St., Philadelphia, Pa., U.S.A. 


Remington 


has set the copy for writing 
machines for 15 years. 
It is to-day the 


Standard 


and expects in the future, 
as it has in the past, 

to lead all others 

in adding improvements 
to what will always be 
the true model of a 


Typewriter. 


Wyckoff, Seamans & Benedict, 
327 Broadway, New York. 


EVERY USER OF MACHINERY 
SHOULD LEARN 


How to Use Loose Pulleys. 


Useful information on this sub- 
ect is given in our “‘ Catalogue 
0.56.”? Sent free to any address. 


VAN DUZEN & TIFT, Cincinnati, Ohio. 


—— MENTION THIS PAPER. —— 


PATENTS! 


MESSRS. MUNN & CO., in connection with the publi- 
cation of the SCIENTIFIC AMERICAN, continue ex- 
amine improvements, and to act as Solicitors of Patents 
for Inventors. ‘ 


In this line of business they have had forty-one years’ 
experience. and now have unequaled facilities for the 
preparation of Patent Drawings, Specifications, and the 

rosecution of Applications for Patents in the United 
(8tates, Canada, and Foreign Countries. Messrs. Munn & 
Co. also attend to the preparation of Caveats, Copyri ghts 
for Books, Labels, Reissues, Assignments, and ports 
on Infringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues Infringements, As- 
signments, Rejected Cases. Hints on the Sale of Pa- 
tents, etc. 

We also send, free of charge. a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of securing 


Scientific 


American. 


NEW YORK BELTING AND PACKING Co. 


JOHN H. CHEEVER, Treas. 


RUBBER 


Rubber Pump Val 
ame *Rebbes ement, Gord, Gast 
VULCANITE EMERY WHEELS. 


Packing, and Hose. 


Rubber Mats, Matting, and Stair Treads. 


icycle Tires, Tubing, Teunis Soling. 
ets, Diaphragms, 
ngs: 


15 PARK ROW, New York. 


BELTING, 


rest Host 


Rolls, Car Springs, Washers. 
Rubber Sheets, Str Ds, Saw Bands, Stopples. 


SALESROOMS :—Philadelphia, 308 Chestnut St.; Boston, 52 Summer St, Chicago, 151 Lake St.; Minneapolis. 28 
South 2d St.; Cleveland, 176 Superior St; San Francisco, 17 Main St.; Detroit. 16-24 Woodward Ave.; St. Louis, 
616 Locust St. European Branch, Pickhuben 5 Hamburg (Freihatfengebiet) Germany. 


“Improvement the order ot the age.” 


THE SMITH PREMIER TYPEWRITER | nenseciner one 


Important Improvements. 
All the Essential Features greatly perfected, 
The Most Durable in Alignment, 
.Easiest Running and Most Silent. 
All type cleaned in 10seconds without soiling the hands 


The Smith Premier Typewriter Co., Syracuse, N. Y., U. S.A. 
Send for Catalogue. 


THE EACLE 


THE EASIEST RUNNING BICYCLE 
IN THE WORLD. 


4a7-Speed, Comfort and Safety, 
AGENTS WANTED. 
Large Illustrated Catalogue sent Free to any Address. 


THE EAGLE BICYCLE MFG. CO., 
STAMFORD, CONN. 


EXCELLENT BLACK COPIES, only equaled by Litho- 
graphy, of anything written or drawn with any Pen b: 
the Patent 

Specimens JA U re) oO P 4 | 

Ten Eyck & Parker, 66 Pine Street, New York 


NOTICE. 


to add additional business to 
eir foundries will tind a good paying article in the 
Landis Patent Steam ard Hot Water Radiator. 
Are simple and cheap to construct. 

Mt. Penn Stove Works say: Reading, Pa., July 81, 1890. 
To all whom it may concern.—We have been manufac- 
turing the Landis iators for the last three years, and 
have found them to give entire satisfaction as to heating 
teeeinte gad durability a es Penn Sione Works. J. Alli- 

upt. r fu: er particulars, terms, et.c., ad- 
dress K. LANDIS & HAVERSTICK, Lancaster, Pa. 


CULAR E’s 
Ventilating and Drying 


FANS. 


: Light Running, Adjustable 
a7 Blades, Self-Oiling Bearings. 

é 24-page catalogue free. 
Also Rubber Press Rolls for Wool 
and Yarn Washing and 
Dyeing Machines. 


_ GEO. P. CLARK, Manuf. 
—_¥ Box L. Windsor Locks, Ct. 
TYPEWRITERS. 
like establishment in the world. First- 
class Second-hand Instruments at half new prices. 
Unprejudiced advice given on all makes. Ma- 
chines sold on monthly payments. Any Instru- 
ment manufactured shipped. Rr ivilegeto examine. 
EXCHANGING A SPECIALTY. Wholesale prices 
to dealers. Illustrated Catalo ues Free. 
TYPEWRITER 70 Broadway, New York. 
HEADQUARTERS, { 144 La Salle 8t., Chicago. 


HE PENNA. DIAMOND DRILL & MFG. CO. 
BIRDSBORO, PA., Builders of High Class 
Steam Engines. Diamond Drilling and General 
Machinery. Flour Mill Rolls Ground and Grooved. 


IDE AUTOMATIC ENGINES. 


STpan 
WEITMYER PATENT 
Manufactured Me oun i eige 


Fine printing a specialty. 


TRACTION AND PORTABLE ENGINES, 
ROAD 


OTDTERs. 
BOILERS OF EVERY DESCRIPTION. 


E 
& MACHINE DEPARTMENT, Harrisburg, Pa., U. S. A. 


Acme Automatic Safety 


After being on the Market Five Years 


The “AC ME’ still Leads! 


Sizes One, Two, Three, and Four Horse Power. 
or Kerosene Oil fire, as ordered. 
Send for catalogue giving full particulars and prices. 


soi ROCHESTER MACHINE TOOL WORKS, Brown's Race, ROCHESTER, N. Y. 


Arranged for either NATURAL GAS 
No extra insurance required on account of the oil fire. 


Engina—“BStationary. 
of merit sold 


PATENTED NOVELTIES for the manue 


facturer or inventor. H. B. HARFORD & SON, Ofiioe 


Rooms 9 & 10, Exchange Bldg, 184 Van Buren St.,Chi cago 
tJ 


12 TT TT 


ARMSTRONG MANFG. GO. 


ry 
ey, 

la 

am 


dks 
Our ADJUSTABLE STOCKS and DIESE 


are universally acknowledged to be the 
BEST: 

entse pene ple, Of the BEST MATERIAL 4 

= Tr oO 

SZ WORKMANSHIP, and always with a view 

Sof time and labor saving in their use 


SusimmmaBRIDCEPORT, CONN-s2 
VUOLNEY W. MASON & GU., 
FRICTION PULLEYS CLUTCHES and ELEVATORS 


PROVIDENCE. R. I. 


A BOON TO THE DEAF! 


Osgood’s No.1 Hearing i 
Horn is the only instru- 
ment that will help the 
deaf. Made from best bell 
metal, and will last for & 
years. Carriedin the pock- 
et and used in public with- { 
out attracting attention. § 
Price $5. Sent C. O. D. 
May be returned after 2 
weeks’ trial if not found satisfactory. 
OSGOOD BROS., Cor. 7th St. & Broadway, Oakland, Cal. 


i 


BRICK |#2:| TILE 
MACHINES] cray| MACHINES 


With AUTOMATIC | Crushers | Woe OUTFITS ror 


CUTTING TABLES 

From 10 to 100,000 ‘ FACTORIES. 
CAPACITY be [ 4 — 

PER DAY. 


SEND FOR ILLUSTRATED CATALOGUE. 
THE FREY, SHECKLER CO. BUCYRUS, 0. 


Ice, etc., in a few 


FAMILY ICE MACHINE icictes: div’ in. 


Dermixny, 126 W. 25th St., N. Y. State Rights for sale. 


excevsionl MGUBATOR 


imple, Perfect and Self- = 
pr nanan th meeerek soe eie: 
Guaranteed to hatchs percentage: 
sii “ee alate Wet fe dain 

7 - for Tlus. Oa: 6. 
Otrvulare tree. CEO.H.STAHL, QUINCY, ILL, 

OR SALE, Animal catcher. 
Patented June 8, ’87. 


Address for particulars, John Betz, Jordan, Minn. 


PARTIES DESIRING MACHINERY 


for Manufacturing Chair Cane will please address 


A. A. SMITH, Leominster, Mass. 
FOR SALE. 
Add 


A SMALL STOVE FOUNDRY 
ress A. W. F., Box 7738, New 


Valuable Patent on 


per night. A 
0 ight and pro- 
. s fitable busi- 

ness. Magic Lanterns and Views of popular sub- 
fects. Catalogues on application. Part 1 Optical, 2 
thematical, 3 Meteorological, 4 Magic Lanterns, etc. 

L. MANASSE, SS Madison Street, Chicago, III. 


This is worth investigating. 
ork City. 
FOR SA LE.—Patent No. 251,778 Valuable. Specifica- 
tions furnished on application. J. L. Riegert, Lebanon,Pa 
ANTED Selling Agents for Electrical 
* Novelties. Battery Motors 
surprise electrical experts. Stamp for catalogue. 
$10 per day made. BUSH CO., 24 Park Place, New York. 


For 
Handling 


Gor | BORDEN, SELLECK & CO.,§ 


=~ HARRISON CONVEYOR! — 
Grain, Coal, Sand, Clay, Tan Bark, Cinders, Ores, Seeds, &c. 


Sole 
Manu’ ers, 


Chicago, ll. 


“HONS, UG, Heltciorsoreatns, /TCK and REFRIGERATING MACHINES 


BRANCH OFFICES.—No. 622 and 6% F Street, Pa- 
cific Building, near 7th Street, Washington, D.C. 


The Pictet Artificial Ice Company (Limited), Room 6, Coal & iron Exchange, New York. 
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PROPOSALS. 


Proposals, for Building Dike.—ENGINEER OF 
FICE, U. 8S. ARMY, Nashville, Tenn., January 27, 1891. 


OLDEST and LARGEST Manufacturers in the United States of | Sealed proposals, in triplicate, will be received at this 


VULCANIZED RUBBER FABRICS 


For Mechanical Purposes. 


office until 3 P. M., Friday, February 27, 1891, for furnish- 
ing materials and constructing Dike at Smithland, Ky. 
Bidders are invited to be present. at the opening of the 
bids. The United States reserves the right to reject any 
or all proposals. The attention of bidders is invited to 
the Acts of Congress approved February 26, 1885, and 
February 23, 1887. Vol. 23, page 332, and Vol. 24, puge 414, 
Statutes at Large. Specifications and blank forms for 
proposals will be furnished on application at this office. 
J. W. BARLOW, Lieut.-Col. of Engineers. 


Experimental Science 


Geo. M. Hopkins. 


Interesting Experi- 
ments in Every Branch 
of Physics. Descriptions 
of Simple and Efficient 
Apparatus, much of 
which may be Made at 
Home. Among Subjects 
treated are Electricity in 
all its Branches, Magnet- 
ism, Heat, Light, Photo- 
graphy, Microscopy. Op- 
tical Illusions, Mech an- 
ics, ete. A world of Valu- 
able Information. A 
Source of Rational 
Amusement. <A superb 
work for Young and Old. 
Illustrated Circular and Table of Contents sent free. 

740 PacEs. 680 ILLUSTRATIONS. 
PRICE, by mail, postpaid, - 

MUNN & CO., Publishers, 
Office of THE SCIENTIFIC AMERICAN, 


361 Broadway, New York. 


WELL SUPPLY CO. Ltd. 


91 & 92 WA'TER STREET, 
Pittsburgh, Va., 
Manufacturers of everytning needed for 
ARTESIAN WELLS 
for either Gas, Oil, Water, or Mineral 
Tests, Boilers, Engines, Pipe, 
Cordage, Drilling Tools, ete, 
Illustrated catalogue, price 
lists and discount sheets 
on request. 


ICE-HOUSE AND REFRIGERATOR. 


Directions and Dimensions for construction, with one 
illustration of cold house for preserving it from 
season to season. The air is kept dry and pure through- 
out the year at atemperature of from 34° to 36°. n- 
tained in SCIENTIFIC AMERICAN SUPPLEMENT No. 116. 
Price 10 cents. To be had at this office and of all news- 


E ARTESIAN 


Wells, Oil and Gas Wells, drilled 
by contract to any depth, from 50 
We also 


EXPERIMENTAL 
SCIENCE 


$4.00. 


to 3000 feet. manufacture 
and furnish everything ired 
to drill and complete same. Port- 


able Horse Power and Mounted 
Steam Drilling Machines for 100to 
600 ft. Send 6cents for illustrated 
catalogue. Pierce Artesian 
and Oil Well Supply Cov 
80 Beaver Street, New York. 


ELECTRO MOTOR. SIMPLE, HOW TO 
make. ByG.M. Hopkins.—Description of a small electro 
motor devised and constructed with a view to assisting 
amateurs to make a motor which might be driven with 
advantage by a current derived frum a battery, and 
which would have sufticient power to operace a foot 
lathe or any machine requiring not over one man power. 
With 11 figures. Contained in SCIENTIFIC. AMERICAN 
SUPPLEMENT, No. 641. Price 10 cents. To be had at 
this ottice and from all newsdealers. 


A XMAS HEALTH CIFT 


(Exerciser Complete $5) 

Is BesToF Axi. Crircucar Freez. 

Books: For ‘‘An Ideal Complexion 
& Complete Physical Development’? 
ie socts. ‘‘Health & Strength in 

hysical Culture,” 40 Ills 50 cts, Chart of 
39 Ills for Dumb Bells & Pulleys, 25 cts. 
Ad. JNO. E. DOWD’S Vocal & Physical 
Culture school, 116 Monroe St. Chicago 


STEEL TYPE FOR TYPEWRITERS 


tencils, Steel Stamps, Rubber an 
Metal Type W heels, Dies,etc. 
Model and Experimental Work 
Small Machinery, Novelties, etc., man- 
ufactured by special contract. 


New York Stencil Wks.. 100 Nassau St., N.Y 


ON GAS ENGINES.—A VALUABLE 


peer by E. Delamare-leboutteville, touching upon the 

istory of gas motors in general. and describing in de- 

tail the * Simplex’ engine invented by the author and 

Mr. Ma'andin. With 23 figures. Contained in SCIENTIFIC 

AMERICAN SUPPLEMENT. Nos. 7145and 716. Price '0 

cone each. To be had at this office and from all news- 
ealers. 


aqa0k 


Barnes’ Foot-Power Machinery 
Complete outfits for Actual Worksno 
Business. A customer says: ‘*Consid- 
ering its capacity and the accuracy of 
your No. 4 Lathe, [ do not see how it 
can be produced at such low cost. The 
velocipede foot-power is simply ele- 
gant. I can turn steadily for a whole 
day,and at night feel as little tired 
as if I had_been_ walking around.” 
Descriptive Price List Free. 

3 W. F. & JOHN BARNKS CO. 
ae 1999 RuBY Sr.. Rockford, Il. 
AG ENTS make 100 percent. profit on my Corsets, 
Belts, Brushes, Curlers, and_ novelties. 


The G cientific American 
PUBLICATIONS FOR 1891. 


The prices of the different publications in the United 
States, Canada, and Mexico are as follows. 


RATES BY MAIL. 
The Scientific American (weekly one year . 


The Scientific American Supplement (weekly), one 
year. eh ds a 


The Scientific American, Spanish Edition (monthly) 
one year, . -. . - « 8.00 


The Scientific American, Architects and Builders 
Edition (monthly), one year.. . . . . & 


COMBINED RATES. 
The Scientific Americanand Supplement, . . $7.00 


The Scientific American and Architects and Build- 
ers Kdition, . . . ei 


The Scientiffé American, Supplement, and Archi- 
tects and Builders Edition, . eee * « 9.00 
Proportionate Rates for Six Months. 


This includes postage, wn:ch we pay. Remit by postal 
or express money order, or draft to order of 


MUNN & CO., 361 Broadway, New York. 


$3.00 


WORKING MODE 


HINERY. 


INVENTIONS OEVELOPED. 


Qo 


y 
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al for Model Circular. 


Jones Bras. £ Co.. Cinu. 0. , 
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Madvertisements. 


Inside Page, each insertion - - - - 75 cents a line 
Back Page, each insertion - - - - 1.00 a line. 

The above are charves per agate line--about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 


Victor Bicycles! 

For the season of ’91 we have ex- 
tended our line to include Machines 
of many more styles and prices than 
heretofore. Having any interest in 
Wheels, you will surely want to see 
our Catalogue for ’91, which will be 
freely mailed on application. Ready 
in February. 


OVERMAN WHEEL CO. 
Makers of VICTOR BICYCLES, 
BOSTON, WASHINGTON, DENVER, SAN FRANCISCO. 
Office and Factory, Chicopee Falls, Mass. 


wo ODEN TANK 


ARGE WATER TANKg™: 
CLANS Q © 


FOR RAILROADS 
J wate R WORKS./ 
MILLS, FARMS &c. 
COMPLETE STOCK oF 


Erase tt 


CYPRESS LUMBER. 
E MAIN St. LouiSvitLe Ky. 


CALDWELL &C® 

THECOPYING PAD.—HOW TO MAKE 
and how to use; with an engraving. Practical directions, 
how to Pre are the gelatine pad, and also the aniiine ink 
by which the copies are made; how to apply the written 
letter to the pad; how to takeoff copies of the letter. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, NO. 
43s. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 


NEW KODAKS 


“You press the button, 
we do the rest.” 


A SPECIALTY. 


TON S FURNISH EO 
DATIONS &RTOWERS | 
e DIt 


Seven New 
Styles and 
Sizes 


ALL LOADED WITH 
Transparent 


Films. 
For sale by all Photo. Stock Dealers. 


THE EASTMAN COMPANY, 


Send for Catalogue. ROCHESTER, N. Ye 


LEFFEL TER 
TURBINE blag 


Machine-Molded Gearing. 
DRIVING PLANT FOR CABLE RAILWAYS 
Shafting, Pulleys, and Hangers. 


Mixers and General Outfit for Fertilizer Works 
N. B.—Special attention given to Heavy Gearing. 


Facilities for the heaviest class of work. 


Robt. Poole & Son Co., Baltimore, Md. 
Mi DLLEABLE cstnet nar ns 
_ THO 


* FINE TIM App PATTER 
MAS DEVLIN & CO < FS xinte “APANNIKG Ry cae 


LEHIGH AVE & AMERICAN ST PHILA *_. 


2to 40 H. P. 


The Motor of 19th Century 


Can be used Any Place, to do An: 
Work, and by Any Une. No Boiler! 
No Fire! No Steam! No Ashes! 
No Gauges! No Engineer! A per- 
fectly safe Motor for all places and 
purposes. Cost of operation about one 
cent an hour to each indicated horse 
power. For circulars, etc., address 


Charter Gas Engine Co. 
P.O. Box 148, Sterling, IM. 


JAMES LEFFEL WATER WHEELS 


ENGINES, and BOILERS, 


JAMES LEFFHpLD és CoO. 
FARLO ST., SPRINGFIELD, OHIO. 
110a Liberty Street New York City. 


Beosomy, 
Simplicity, 


Rellabiliy, 
Safety. 


ILERS 


MANGFACTORIES iN EN. TED STAT CUTLAND FRANCE. GERMARY & AUSTRIA 


Awarded the Grand Prize at late Paris Exposition, 


UMA AER 


This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 


wm RUBBER BELTING 


‘ELEVATOR BELT ——ESTABLISHED 1855.— 

arate WIDE Manufacturers of the Celebrated MONARCH and 
: 8 PLY MALTESE CROSS RED STRIP and MOHAWK 

212 FEET LONG brands of RUBBER BELTING. 


THE GUTTA PERCHA AND RUBBER MFG. CO. 
Para Building, 35 Warren St., New York. 


san Francisco. Portland, Oregon. 


Sole 


MADE BX , 
AWe_S OTT A PERCKAR SS 


VRSBRBERWE OC 


Chicago. Boston. 


THE DAIMLER MOTOR 


THE DAIMLER MOTOR CO. 
is prepared to furnish 1, 2, and 4 Horse Power 
GAS or PETROLEUM MOTORS 


for all Industrial Purposes. Fully illustrated catalogue 
and price list on application. Motors in operation at 
Works, Stein way, Long Island City. 


Office, 111 East 146h Street. New York City. 


G ~ 


NJ MBIAS” 


-GRADE:On 
TCE cccue! cee ; 


SMALL ELECTRIC MOTOR FOR AM. 
ateurs.—By C. D. Parkhurst. Description in detailofa 
small and easity made motor powerful enough to drive 
a ten or twelve |nch brass fan and to give a 
With 15 figures drawa toa scale. Contained in_SCIEN- 
TIFIC AMERICAN SUPPLEMENT, No. 976%. Price 10 
cents. Tobe had at this office and from all newsdealers, 


good breeze. 


JENKINS STANDARD PACK 


JENKINS BROs,, 71 John St., N. Y.; Milk St., 
Boston. 21 North 5th St., Phila; 54 Dearborn St., Chicago 


W.JOHNS 
ASBESTOS 
STEAM PACKING 


Boiler Coverings, Millboard, Roofing, 
Building Felt, Liquid Paints, Etc. 
OESCRIPTIVE PRICE. LIST AND SAMPLES SENT FREE 


H. W. JOHNS MFG. GO., 87 Malden Lane, N.Y. 


POPE MFG. CO., 77 Franklin Street, BOSTON. 


Branch Houses: 12 Warren St., NEW YORK, 291 Wabash 
Ave., CHICAGO. Factory, HARTFORD, CONN. 


BES. 


Scientific Book (jatalogue 


Our new catalogue containing over 100 pages, includ- 
ing works on more than fifty different subjects. Will be 
mailed tree to any address on application. 


MUNN & CO., Publishers Scientitic American, 
361 Broadway, New York, 


AUTOMATIC ENGINE. 
{CENTER CRANK) 
ECONOMY PERFEST REGULATION OF SPEED 


._PORTER MFG.CO. Limited. 
UILOERS 5. 7 SYRACUSE N.Y. nih Well 
B avso OF AUTOMATIC ANU PLAIN SLIDE VALVE ENGINE s 
NOTRUCTUR. CY TAMAS. STAND Pipe. MOILERS AND STONE CR: SHERS 
SPECIFICATIONS SOLICITED == ESTIMATES GIVEN 


a 


THE NEW NON-CONDUCTING MATERIAL 


ABSENCE OF ALL PARTS 
REQUIRING FREQUENTATTENTION 
is a Flexible Felt Made of Pure Asbestos, in a 
finely divided fibrous state, indestructible by heat and 
@ unexcelled asa Non-Conductor. U. 8S. Navy tests show 
jt to be superior to Hair Felt in Non-Conducting qualities. Made into sectional form 
for pipes and into sheets and rolls for large surfaces. Send for Samples. 
Asbestos Boiler Coverings, Stenm Packings, Asbestos Cloth, Asbestos 
Building Paper, etc. 
THE CHALMERS-SPENCE CO., 59 and 61 Liberty St., New York. 
BRANCHES:—Philadelphia, Chicago, Pittsburgh, Boston. 


Matthews Improved Flexible Ruler 
EXCELLS THEM ALL. 

Used once, used always, Avoids clotting, 
avoids blotting. Conforms perfectly to un- 
even surfaces and rules with remarkable 
beauty andease. The latest and best thing 
out, Manufactured of fine polished combina- 
tion hard and soft rubber. Handsomely made, 
perfect in action and the ‘ ruling favorite’ 
wherever kgown. Mailed throughout America 
postage free, 90c. Postal Note. Money Order 
or Draft. Address the Inventor and Patentee, 


0.8. MATTHEWS, 
P. 0. Box 592, DALLAS. TEX., U. S.A 


Book-keepers and Draughtsmen Attention! 


Usually STRAIGHTWAY 


VALVES 


have a Wheel Handle, but the 
Handy has a Lever, and is more simple, 
compact, and consequently better. It 
is the Common Sense Gate Valve 
forsteam, water, gas, Oils, etc. 


WRITE FOR COMPLETE CATALOGUE. 


The Lunkenheimer Brass Mfg. Co. 
15-17 E. Sth St., Cincinnati, 0. 


THE MIDGLEY WIRE ROPE 


illustrated in Supplement of Ath_of Tapnary, 1891, is 
manufactured by THE MIDGLEY WIRE BELT 
CoO., of BEAVER FAI.LS, PA., to whom all in- 
quiries should be addressed. 


ESTABLISHED HALF A CENTURY, 


BLUE PRINT pezsteS2t32Seguuitz: 


eee men) Send for catalogue. 
T.H. MCCOLLIN & CO., 1080 Arch Street, Philadelphia, 


YY -NTED 
PATEN MpROVEMENTS 


NDI 
THAT WILL 


WELL REPAY AN 


INVESTIGATION 


BY THOSEWHO. +9 SECURE 


THE BEST SAFE 
MARVIN SAFE CO. 


A pamphlet of information and ab- 
stract of the laws, showing How to, 
Obtain Patents, Caveats, Trade 
Marka, Copyrights, Py Sree. 


Address MUNN co. 
361 Broadway, 


NEW YORK, PHILADELPHIA, 
STEREOTYPING.—A VALUABLE 
series of lectures by Thomas Bolas, discussing the most 


LONDON. ENCLAND. 
and Experimental | recent methods in this branch of typography. With 23 


Ww 0 R K | N @ M oD ELS Machinery, metal | {llustrations, Contaired in SCIENTIFIC ERICAN SUP- 


or wood, made to order by MASON & RavUCH, successors | PLEMENT, Nos. 773 and 974. Price 10 cents eaoh. 
to J. . Werner, 47 & 49 Centre Street. New York. To be had at this office and from all newsdealers. 


NATIONAL FILTER 


PRICE $98.00. 


BRIGHT SPARKLING WATER GUARANTEED 


NATIONAL WATER PURIFYING CO., 


Address for Pamphlet. 145 Broadwny or 86 Liberty 8t., New Yorl«. 


— FCUTLER DESK S°Stun cer encice: 


ran 


© 1891 SCIENTIFIC AMERICAN, INC. 


| 


1 


AACUSE MALLEABLE RDN WORKS 


W B BURNS PROPTE 
SCIENTIFIC AMERICAN SUPPLE- 
MENT. Any desired back number of the SCIENTIFIC 
AMERICAN SUPPLEMENT can be had at this office for 
1@ cents. Also to be had of newsdealers in all parts of 
the country. 


Otis Electric Elevator 


—ALSO— . 

Manufacturers of the Standard 

Hydraulic Passenger and 
Freight. Steam and Belt 


ELEVATORS, 


Otis Brothers & Co., 
38 Park Row, New York 


THE " 


GRAVES 


PASSENGER & FREIGHT 


L.$ Graves &Son Rocuester N.Y 


NEW YORK.GOSTON. 57. LOUIS .CETROIT 


THE MODERN ICE YACHT. — BY 


Geo. W. Polk. A new and valuable paper, containing 
full practical directions and specifications for the con- 
struction of the fastest and vest kinds of Ice Yachts of 
the latest, must approved forms. Illustrated with en- 
gravings drawn to scale, showing the form, position, 
and arrangement of all the parts. Contained in SciEN- 
TIFIC AMERICAN SUPPLEMENT, No. 624. Price 10 
cents. To be had at this office and of ali newsdealers. 


EL& ESSER pe 
ih EW ae Co, 


Levels, Transits, Surveyors’ 
* Compasses, Pocket and Pris- 
matic Compasses, Hand Lev- 
els, Angle Mirrors, Planime- 
ters, Pantographs, Engineers’ 
Slide Rules, Leveling Rods, 
» Poles, Chaina, etc. 

Catalogue on application. 


DET 


Srientific American 


ESTABLISHED 1846. 
The Most Popular Szientific Paper in the World 


Only ¥3.00 a Year, Including Postage. Weekly 
52 Numbers a Year. 


This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of patents each week. 

Terms ef Subscription.—One copy of the SCIEN- 
TIFIC AMERICAN will be sent for one year—52 numbers— 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of three dollars by the 
publishers; six months, $1.50; three months, $1.00. 

Clubs.—Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed. and correctly addressed, 
seldom goes astray, but is at the sender’s risk. Address 
all letters and make all orders, drafts, etc., payable to 

MUNN & CO., 361 Broadway, New York. 
Oo-—-———— 


THE 


Scientific American Supplement 


This is a separate and distinct publication from THE 
SCIENTIFIC AMERICAN, but is uniform therewith in size, 
every number containing sixteen large pages full of en- 
gravings, many of which are taken from foreign papers, 
and accompanied with translated descriptions. THE 
SCIENTIFIC AMERICAN SUPPLEMENT is published week- 
ly, apd includes 4 very wide range of contents. It pre- 
sents the most recent papers by eminent writers in all 
the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, Natural 
History, Geography, Archeology, Astronomy, Chemistry 
Electricity, Light, Heat, Mechanical Engineering, Steam 
and Railway Engineering, Mining, Ship Building, Marine 
Engineering, Photography, Technology, Manufacturing 
Industries, Sanitary Engineering, Agriculture, Horti- 
culture, Domestic Economy, Biography, Medicine, etc. A 
vast amount of fresh and valuable information obtain- 
able in no other publication. 7 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada, $5.00 a year; or one copy of the SCLENTIFIC AMER- 
ICAN and one copy of the SUPPLEMENT, both mailed for 
one year for $7.00. Single copies, 10 cents. Address, and 
Temit by postal order, express money order, or check, 

MUNN & CO., 361 Broadway, New York. 
Publishers SCIENTIFIC AMERICAN 


0 


Building Edition, 


THE SCIENTIFIC AMERICAN ARCHIECTS’ AND BUILD- 
Eks’ EDITION is issued monthly. $2.50 a year. Single 
copies, 25 cents. Forty large quarto pages, equal to 
about two hundred ordinary book pages: forming a 
large and splendid Magazine of Architecture, richly 
adorned with elegant plates 1 colors, and wi¢h other fine 
engravings; illustrating the most interesting examples 
of modern architectural construction and allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with full 
Plans, Specifications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won forit the Largest Circulation of any Archi- 
tectural publication in the world. Sold by all newsdeal- 
ers. $2.50a year. Remit to 

MUNN & CO., Publishers, 
361 Broadway, New York. 


PRINTING INKS 


The SCIENTIFIC AMERICAN is printed with CHAS. 
ENEU JOHNSON & CO.’S INK, Tenth and Lombard 


8ts., Philadelphia, and 47 Rose 8t., opp, Duane, New York 


